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AMENDMENT NO. 0004 TO RFP W912DR-04-S-0001
EFFECTIVE JUN 10, 2004

SPECIFICATIONS:

1

2)

3

4)

5

6)

9)

9

10)

11)

12)

13)

Table of Contents Page 1, DIVISION 02 — SITE CONSTRUCTION: Delete section number and
title: “02373 GEOTEXTILE.”

Table of Contents Page 1, DIVISION 03 — CONCRETE: Delete section number and title:
“03307A CONCRETE FOR MINOR STRUCTURES.”

Table of Contents Page 2, DIVISION 16 — EL ECTRICAL : Add section number and title:
“16710A PREMISES DISTRIBUTION SYSTEM.”

Table of Contents Page 2, DIVISION 16 — EL ECTRICAL : Add section number and title: “ 16711
TELEPHONE SYSTEM, OUTSIDE PLANT.”

Page 01000-6, Paragraph 1.14c; Add “Contractor isresponsible for all costs associated with
transfer of authority.”

Page 01011-1, Paragraph GC-5a: Add “ Contractor isresponsiblefor all costs associated with
excavation permit.”

Page 01050-6, Paragraph 1.5.2: Delete paragraph text asoriginally issued and substitute the
following: “All spoils areto remain on site as noted on drawings and as directed by contracting
Officer.”

Page 01510-2, Paragraph 1.7.1: Delete paragraph text as originally issued and substitute the
following: “ The Contractor shall provide the Government Resident Engineer with an office, 400
square feet infloor area, located where directed, and providing electric light and power, space
heat, air conditioning, Telephone service with 3 lines; 2 voice, 1 data, 2 desks (60" x 30") with 5
drawers each, 2 desks chairs, 1 conference table (30" x 72"), 8 folding metal chairs, copy machine
provided and maintained by contractor, toilet facilities consisting of one lavatory and one water
closet complete with connections to water and sewer mains. A mail slot shall be provided in the
door, or an apartment-type lockable mail box mounted on the surface of the door. At completion
of the project, the office shall remain the property of the Contractor and shall be removed from the
site. All utility connections shall be connected and disconnected in accordance with local codes
and to the satisfaction of the Contracting Officer. If awindow style air conditioner is used then
the refrigerant shall be one of the fluorocarbon gases that isin accordance with FS A-A-58060 and
has an Ozone Depletion Potential (ODP) of |ess than or equal to 0.05.”

Section 02373 GEOTEXTILE: Delete thissectioninits entirety.

Section 03300A CAST-IN-PLACE STRUCTURAL CONCRETE: Delete this section as
originally issued and substitute the attached revised Section 03300A, dated June 07, 2004.

Section 03307A CONCRETE FOR MINOR STRUCTURES: Deletethissectioninitsentirety.

Page 05090A -2, Paragraph 1.4: Delete the word “LATER” at the end of the first line under
submittal paragraph SD-03.

Page 05210A-1, Paragraph 1.2: Delete the word “LATER” athe end of thefirst line under
submittal paragraphs SD-02 and SD-07.
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14)

15)

16)

17)
18)

19)

20)

21)

2)

Section 08520A ALUMINUM AND ENVIRONMENTAL CONTROL ALUMINUM
WINDOWS: Delete this section as originally issued and substitute the attached revised Section
08520A, dated June 07, 2004.

Section 08800 GLAZING: Delete this section asoriginally issued and substitute the attached
revised Section 08800, dated June 07, 2004.

Page 13100A-1, Paragraph 1.2.2: Add “The system shall bein compliance with AR 385-64.

Page 13851A-17, Paragraphs 3.4 and 3.5. Delete these paragraphsin their entirety.

Page 13851A-18, Paragraph 3.7: Delete paragraph text as originally issued and substitute the
following: “Training course shall be provided for the operations and maintenance staff. The
course shall be conducted in the building where the system isinstalled or as designated by the
Contracting Officer. Thetraining period for systems operation shall consist of 2 sessions of 2
hours each, separated by at |east one week and shall start after the system isfunctionally
completed but prior to final acceptance tests. Thetraining period for systems maintenance shall
consist of 2 sessions of 2 hours each separated by at |east one week and shall start after the system
isfunctionally completed but prior to final acceptancetests. Theinstructions shall cover items
contained in the operating and maintenance instructions. In addition, training shall be provided on
performance of expansions or modifications to the fire detection and alarm system. The training
period for system expansions and modifications shall consist of at least 1 training day (8 hours per
day) and shall start after the system is functionally completed but prior to final acceptance tests.”

Section 13120 PRE-ENGINEERED METAL BUILDINGS: Delete this section asoriginally
issued and substitute the attached revised Section 13120, dated June 07, 2004.

Section 13930A WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION: Delete this section
asoriginally issued and substitute therefore the attached revised Section 13930A, dated June 07,
2004.

Page 16415A-29, Paragraph 3.2.1.8: Delete paragraph text as originally issued and substitute the
following: "Communications raceways indicated shall be installed in accordance with the previous
requirements for conduit and tubing and with the additional requirement that no length of run shall
exceed 100 feet 1 inch or larger sizes, and shall not contain more than two 90-degree bends or the
equivalent. Additional pull or junction boxes shall be installed to comply with these limitations
whether or not indicated. Insideradii of bendsin conduits of 1 inch size or larger shall not be less
than ten times the nominal diameter”

Specification Division 16: Add attached Sections 16710A PREMISES DISTRIBUTION
SYSTEM, and 16711A TELEPHONE SYSTEM, OUTSIDE PLANT, dated June 07, 2004, to the
specifications.

DRAWINGS (ignore all references to Amendment No 1 in revision blocks and in body of drawings):

239

24)

25)

Plates 4 through 15: Delete these platesin their entirety as originally issued and substitute the
attached revised Plates 4 through to 15, dated June 07, 2004.

Appendix A —Plates 1 though 5: Delete these platesin their entirety as originally issued and
substitute the attached plates 1 through to 5, dated June 7, 2004.

Appendix B — Plate B-1: Deletethis plateinitsentirety asoriginally issued and substitute
therefore the attached revised Plate B-1, dated June 07, 2004.
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26) Plate 16: Deletethisplateinits entirety as originally issued and substitute the attached revised
Plate 16, dated June 07, 2004.

27) Pate 27: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 27, dated June 07, 2004.

28) Plate 28: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 28, dated June 07, 2004.

29) Pate 29: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 29, dated June 07, 2004.

30) Pate 30: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 30, dated June 07, 2004.

31) Plate 31: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 31, dated June 7, 2004.

32) Pae 33: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 33, dated June 7, 2004.

33) Hate 34: Deletethisplatein itsentirety as originally issued and substitute the attached revised
Plate 34, dated June 7, 2004.

34) Pate 36: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 36, dated June 07, 2004.

35) Pate 37: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 37, dated June 07, 2004.

36) Plate 40: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 40, dated June 07, 2004.

37) Pae 42: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 42, dated June 07, 2004.

38) Hate 45: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 45, dated June 07, 2004.

39) Pate 46: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 46, dated June 07, 2004.

40) Plate 47: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 47, dated June 07, 2004.

41) Plate 49: Deletethisplatein itsentirety asoriginally issued and substitute the attached revised
Plate 49, dated June 07, 2004.

42) Plate 50: Deletethis plateinits entirety as originally issued and substitute the attached revised
Plate 50, dated June 07, 2004.

43) Plate 51: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 51, dated June 07, 2004.
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44)

Plate 52: Deletethisplateinitsentirety asoriginally issued and substitute the attached revised
Plate 52, dated June 07, 2004.

ATTACHMENTS:

1

2)

3
4)

5

6)
7)
8)
9
10)

11)

Revised Section 03300A “CAST-IN-PLACE STRUCTURAL CONCRETE,” dated June 07,
2004.

Revised Section 08520A “ALUMINUM AND ENVIRONMENTAL CONTROL ALUMINUM
WINDOWS” dated June 07, 2004.

Revised Section 08800 “GLAZING,” dated June 07, 2004.
Revised Section 13120 “PRE-ENGINEERED METAL BUILDINGS,” dated June 07, 2004.

Revised Section 13930A “WET PIPE SPRINKLER SY STEM, FIRE PROTECTION,” dated June
07, 2004.

New Section 16710A “PREMISES DISTRIBUTION SY STEM,” dated June 07, 2004.
New Section 16711A “TELEPHONE SY STEM, OUTSIDE PLANT,” dated June 07, 2004.
Plates 4 through 15, revised June 07, 2004.

Appendix A — Plates 1 though 5, revised June 7, 2004.

Appendix B — Plate B-1revised June 07, 2004.

Plates 16, 27, 28, 29, 30, 31, 33, 34, 36, 37, 40, 42, 45, 46, 47, 49, 50, 51, and 52, revised June 07,
2004.
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
ENVIRONMENTAL TESTING
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
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A A O
AlN S R A A
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(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0} (m) () (0) (9) (a) 0]
01000 |SD-01 Preconstruction Submittals
Cost or Pricing Data 1.7 G AR
Equipment Data 1.8
Title Evidence
Invoice Copies
EAP Form 1199, EAP Form 1226, G AR
FD-258 (Fingerprint Card), and SF
85P
Progress Schedule 1.2 G AR
Modified Chart G AR
Photographs 1.12
SD-10 Operation and Maintenance
Data
O and M Data 1.9
Commissioning Activity for HVAC [1.3.3 G AR
01050 |SD-01 Preconstruction Submittals
Shut Down Utility Services 1.5.2 G AR
Checklist 1.5.3 G AR
SD-07 Certificates
Operations Statement 1.10.2
01510 |SD-04 Samples
Site Plan 1.8 G AR
Office and Parking Layout Plan G AR
Temporary Electrical Work 1.6 G AR
03300A|SD-03 Product Data
Mixture Proportions G AE
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
ENVIRONMENTAL TESTING

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

r>44—-=0nzZ2>20-4H

DESCRIPTION IAPPROVAL | MATERIAL
NEEDED | NEEDED

SUBMIT BY BY
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ACTION CONTR |REVIEWER |REVIEWER
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moon ZO0O——-H0>
moon ZO0O——-H0>

ITEM SUBMITTED

oz

o)
G

© (d)

03300A]SD-04 Samples
Surface Retarder 2.3.5 G G
SD-06 Test Reports
Testing and Inspection for 3.14 G AE
Contractor Quality Control
SD-07 Certificates
Qualifications 1.3 G AE
05090A|SD-03 Product Data
Welding Procedure Qualifications |1.5 G
Welder, Welding Operator, and 1.6
Tacker Qualification
Inspector Qualification 1.7
Previous Qualifications 1.5.1
Prequalified Procedures 1.5.2
SD-06 Test Reports
Quality Control 3.2
05210A]SD-02 Shop Drawings
Steel Joists 1.3 G
SD-07 Certificates
Steel Joists 1.3 G
08520A]SD-02 Shop Drawings
Aluminum Windows G AE
SD-03 Product Data
Aluminum Windows G AE
SD-04 Samples
Aluminum Windows G AE

©
3

@) ) @

S

(k) o (m) (W)

©
g

@ ®
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CONTRACT NO.

TITLE AND LOCATION
ENVIRONMENTAL TESTING

CONTRACTOR
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08520A]SD-06 Test Reports

Aluminum Windows

AE

SD-07 Certificates

Aluminum Windows

AE

08800 |SD-03 Product Data

Insulating Glass

16.1

Glazing Accessories

13

SD-04 Samples

Insulating Glass

16.1

Wire Glass

Sealant

2331

SD-07 Certificates

Insulating Glass

16.1

Wire Glass

SD-08 Manufacturer’s Instructions

Setting and sealing materials 2.3

Glass setting

3.2

13100A|SD-02 Shop Drawings

Drawings

SD-07 Certificates

Materials

2.1

13120

SD-02 Shop Drawings

Preengineered building

AE

anchor bolts

1422

SD-03 Product Data

materials

2.1
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SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
ENVIRONMENTAL TESTING

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION
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r>44—-=0nzZ2>20-4H

DESCRIPTION IAPPROVAL | MATERIAL
NEEDED | NEEDED

SUBMIT BY BY
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ACTION AUTH REMARKS

0z <4—-<-40>
“—omyw OmMUuwn
IT>TO>T>T

H*
ZO—4H4>0—-T—0LO>r 0
TVEKMIT mM=>» VO —H<O®
moon ZO0O——-H0>

ITEM SUBMITTED

oz
moonO ZO0——-H0O>»

e
G
©
O

(d)

©
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13120 | Instruction Manuals
Erection
Qualifications
SD-04 Samples
Factory color finish
Accessories
Roofing and Siding
Fasteners
Insulation
Gaskets and Insulating
Compounds
Sealant
Wall Liners
SD-05 Design Data
Building
Foundation loads 1.2.14
Anchor bolts 1.4.2.2
Purlins and girts 2.1.1
Bracing 2.1.1
SD-06 Test Reports
Factory Color Finish
Insulation
SD-07 Certificates
materials 2.1
SD-10 Operation and Maintenance
Data

AE
AE
AE
AE
AE

QOO0 6
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
ENVIRONMENTAL TESTING

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
SCHEDULE DATES ACTION

DATE FWD
TO APPR
AUTH/

MAILED
TO
CONTR/

r>44—-=0nzZ2>20-4H

DESCRIPTION IAPPROVAL | MATERIAL
NEEDED | NEEDED

SUBMIT BY BY

DATE DATE RCD |DATE FWD |DATE RCD
OF FROM |TO OTHER |JFROM OTH
ACTION CONTR |REVIEWER |REVIEWER

DATE DATE RCD
OF FRM APPR
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ITEM SUBMITTED

oz
moonO ZO0——-H0O>»

o)
G

© (d)

13120 | Preengineered Building G
13851A|SD-02 Shop Drawings
Fire Alarm Reporting System 1.4.1
SD-03 Product Data
Storage Batteries 2.2
Voltage Drop
Special Tools and Spare Parts 2.9
Technical Data and Computer
Software
Training 3.5
Testing 3.4
SD-06 Test Reports
Testing 3.4
SD-07 Certificates
Equipment
Qualifications 1.3.7
SD-10 Operation and Maintenance
Data
Technical Data 15 G
13930A|SD-02 Shop Drawings
Shop Drawings 1.12 G AE
As-Built Drawings 3.9
AE
SD-03 Product Data
Fire Protection Related Submittals |3.1
FIO

©
3

@) ) @

S

(k) o (m) (W)

©
g
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CONTRACT NO.

SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
ENVIRONMENTAL TESTING
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
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R L
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[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0} (m) () (0) (9) (a) 0]
13930A| Sway Bracing G FIO
Materials and Equipment 2.3 G AE
Hydraulic Calculations 1.7 G AE
Spare Parts 1.11
Preliminary Tests 3.7 G AE
Final Acceptance Test 3.9 G AE
On-site Training 3.10 G FIO
Fire Protection Specialist 1.8 G
Sprinkler System Installer 1.9 G FIO
SD-06 Test Reports
Preliminary Test Report 3.9 G
AE
Final Acceptance Test Report 3.9 G AE
SD-07 Certificates
Inspection by Fire Protection 3.3 G FIO
Specialist
SD-10 Operation and Maintenance
Data
Operating and Maintenance 3.10
Instructions
AE
16415A|SD-02 Shop Drawings
Interior Electrical Equipment
SD-03 Product Data
Manufacturer's Catalog
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SUBMITTAL REGISTER

TITLE AND LOCATION CONTRACTOR
ENVIRONMENTAL TESTING

CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
(e]
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(@ | () (©) (d) (e) ® ()} (h) (0] 0] (k) 0] (m) () (0) (V) (@ (U]

16415A| Material, Equipment, and Fixture

Lists

Installation Procedures

As-Built Drawings 1.2.6

Onsite Tests 3.19.2 |G
SD-07 Certificates

Materials and Equipment 1.4

16710A|SD-02 Shop Drawings

Premises Distribution System 1.7 G

Installation 3.1 G
SD-03 Product Data

Record Keeping and 1.8 G

Documentation

Spare Parts 3.1.8

Manufacturer's Recommendations G

Test Plan 3.6 G

Qualifications 1.5 G
SD-06 Test Reports

Test Reports 3.6
SD-07 Certificates

Premises Distribution System 1.7

Materials and Equipment 2.1

Installers 1.5.1 G

16711A|SD-02 Shop Drawings
Telephone System
Installation 3.1
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CONTRACT NO.

TITLE AND LOCATION CONTRACTOR
ENVIRONMENTAL TESTING
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
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[e) [e) T ITEM SUBMITTED H N R SUBMIT BY BY E ACTION CONTR |REVIEWER|REVIEWER| E ACTION AUTH REMARKS
(@ | (©] (d) (e) ® (9) (h) 0} 0] (9] 0} (m) () (0) (9) (a) 0]
16711A| Record Drawings G
SD-03 Product Data
Spare Parts
Equipment 1.5.2
Installation 3.1 G
Acceptance Tests 3.5 G
Cutover and Records 3.4 G
SD-06 Test Reports
Acceptance Tests 3.5
SD-07 Certificates
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Relocate Environmental Testing Mission

SECTION 03300A

Aberdeen Proving Ground, MD
7 June 2004

CAST-IN-PLACE STRUCTURAL CONCRETE

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic

designation only.

ACI INTERNATIONAL (ACI)

ACI 117 (1990) Standard Tolerances for Concrete
Construction and Materials & Commentary

ACTI 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavyweight, and

Mass Concrete

ACI 214.3R (1988; R 1997)

Simplified Version of the

Recommended Practice for Evaluation of
Strength Test Results of Concrete

ACI 301 (1999) Specifications for Structural
Concrete for Buildings

ACI 305R (1999) Hot Weather Concreting

ACI 318/318R (2002) Building Code Requirements for
Structural Concrete and Commentary

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS

(AASHTO)

AASHTO M 182 (1991; R 2000)

or Kenaf

ASTM INTERNATIONAL (ASTM)

Burlap Cloth Made from Jute

ASTM C 1017 (1998) Chemical Admixtures for Use in
Producing Flowing Concrete

ASTM C 1059 (1999) Latex Agents for Bonding Fresh to

Hardened Concrete

ASTM C 1064 (20031)

Temperature of Freshly Mixed

Portland Cement Concrete

ASTM C 1077 (2003) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory

Evaluation

ASTM C 1107 (2002) Packaged Dry, Hydraulic-Cement
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Grout (Nonshrink)

ASTM C 1240 (2003a) Silica Fume for Use as a Mineral
Admixture in Hydraulic-Cement Concrete,
Mortar and Grout

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggregates

ASTM C 150 (2002ael) Portland Cement

ASTM C 171 (2003) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sampling Freshly Mixed Concrete

ASTM C 173 (1994ael) Air Content of Freshly Mixed

Concrete by the Volumetric Method

ASTM C 192 (2002) Making and Curing Concrete Test
Specimens in the Laboratory

ASTM C 231 (2003) Air Content of Freshly Mixed
Concrete by the Pressure Method

ASTM C 260 (2001) Air-Entraining Admixtures for
Concrete
ASTM C 309 (2003) Liquid Membrane-Forming Compounds

for Curing Concrete

ASTM C 31 (2003a) Making and Curing Concrete Test
Specimens in the Field

ASTM C 33 (2003) Concrete Aggregates

ASTM C 39 (2003) Compressive Strength of Cylindrical
Concrete Specimens

ASTM C 42 (2003) Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete

ASTM C 494 (1999ae1l)

Chemical Admixtures for Concrete

ASTM C 578 (2003a) Rigid, Cellular Polystyrene
Thermal Insulation

ASTM C 591 (2001) Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation

ASTM C 618 (2003) Coal Fly Ash and Raw or Calcined
Natural Pozzolan for Use as a Mineral
Admixture in Concrete

ASTM C 685 (2000) Concrete Made by Volumetric
Batching and Continuous Mixing

ASTM C 78 (2002) Flexural Strength of Concrete
(Using Simple Beam With Third-Point
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Loading)

ASTM C 881 (1999) Epoxy-Resin-Base Bonding Systems
for Concrete

ASTM C 937 (1997) Grout Fluidifier for
Preplaced-Aggregate Concrete

ASTM C 94 (2003a) Ready-Mixed Concrete

ASTM C 940 (1998a) Expansion and Bleeding of Freshly
Mixed Grouts for Preplaced-Aggregate
Concrete in the Laboratory

ASTM C 989 (1999) Ground Granulated Blast-Furnace
Slag for Use in Concrete and Mortars

ASTM D 1751 (1999) Preformed Expansion Joint Filler
for Concrete Paving and Structural
Construction (Nonextruding and Resilient
Bituminous Types)

ASTM D 1752 (1984; R 1996el) Preformed Sponge Rubber
and Cork Expansion Joint Fillers for
Concrete Paving and Structural Construction

ASTM D 75 (2003) Sampling Aggregates
ASTM E 96 (2000el) Water Vapor Transmission of
Materials

NATIONAL READY MIXED CONCRETE ASSOCIATION (NRMCA)
NRMCA CPMB 100 (2000) Concrete Plant Standards

NRMCA QC 3 (2002) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready Mixed Concrete
Production Facilities

NRMCA TMMB 100 (2001) Truck Mixer, Agitator and Front
Discharge Concrete Carrier Standards

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 104 (1980) Method of Calculation of the
Fineness Modulus of Aggregate

COE CRD-C 400 (1963) Requirements for Water for Use in
Mixing or Curing Concrete

COE CRD-C 521 (1981) Standard Test Method for Frequency
and Amplitude of Vibrators for Concrete

COE CRD-C 540 (2001) Standard Specification for
Nonbituminous Inserts for Contraction
Joints in Portland Cement Concrete
Airfield Pavements, Sawable Type
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COE CRD-C 572 (1974) Specifications for
Polyvinylchloride Waterstops

COE CRD-C 94 (1995) Specification for Surface Retarders
1.2 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-03 Product Data
Mixture Proportions; G AE

The results of trial mixture design studies along with a
statement giving the maximum nominal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at least 14 days prior to
commencing concrete placing operations. Aggregate weights shall
be based on the saturated surface dry condition. The statement
shall be accompanied by test results from an approved independent
commercial testing laboratory, showing that mixture design studies
have been made with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
indicated. No substitutions shall be made in the materials used
in the mixture design studies without additional tests to show
that the quality of the concrete is satisfactory.

SD-04 Samples
Surface Retarder; G AE

Sample of surface retarder material with manufacturer's
instructions for application in conjunction with air-water cutting.

SD-06 Test Reports; G AE
Testing and Inspection for Contractor Quality Control; G AE
Certified copies of laboratory test reports, including mill
tests and all other test data, for portland cement, blended
cement, pozzolan, ground granulated blast furnace slag, silica
fume, aggregate, and curing compound proposed for use on this
project.
SD-07 Certificates
Qualifications; G AE
Written documentation for Contractor Quality Control personnel.
1.3 QUALIFICATIONS
Contractor Quality Control personnel assigned to concrete construction

shall be American Concrete Institute (ACI) Certified Workmen in one of the
following grades or shall have written evidence of having completed similar
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qualification programs:

Concrete Field Testing Technician, Grade I
Concrete Laboratory Testing Technician, Grade I or II
Concrete Construction Inspector, Level II

Concrete Transportation Construction Inspector or

Reinforced Concrete Special Inspector, Jointly certified by American
Concrete Institute (ACI), Building Official and Code Administrators
International (BOCA), International Conference of Building Officials (ICBO),
and Southern Building Code Congress International (SBCCI).

The foreman or lead journeyman of the flatwork finishing crew shall have
similar qualification for ACI Concrete Flatwork Technician/Finisher or
equal, with written documentation.

1.4 SPECIAL REQUIREMENTS

A pre-installation meeting with the Contracting Officer will be required at
least 10 days prior to start of construction on the building foundation and
slab. The Contractor shall be responsible for calling the meeting; the
Project Superintendent and active installation personnel shall be present.

1.5 GENERAL REQUIREMENTS

1.5.1 Tolerances
Except as otherwise specified herein, tolerances for concrete batching,
mixture properties, and construction as well as definition of terms and
application practices shall be in accordance with ACI 117. Level and grade
tolerance measurements of slabs shall be made as soon as possible after
finishing; when forms or shoring are used, the measurements shall be made
prior to removal.

1.5.1.1 Floors

For the purpose of this Section the following terminology correlation
between ACI 117 and this Section shall apply:

Floor Profile Quality

Classification From ACI 117 This Section

Conventional Bullfloated Same
Conventional Straightedged Same

Flat Float Finish or Trowel Finish

Levelness tolerance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.5.1.2 Floors by the Straightedge System

The flatness of the floors shall be carefully controlled and the tolerances
shall be measured by the straightedge system as specified in paragraph
4.5.7 of ACI 117, using a 10 foot straightedge, within 72 hours after floor
slab installation and before shores and/or forms are removed. The listed
tolerances shall be met at any and every location at which the straightedge
can be placed.
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Bullfloated 1/4"
Straightedged 1/4"
Float Finish 1/4n
Trowel Finish 1/4"

1.5.2

1.5.2.1

Strength Requirements and w/c Ratio

Strength Requirements

Specified compressive strength (f'c) shall be as follows:

COMPRESSIVE STRENGTH STRUCTURE OR PORTION OF STRUCTURE
Building Foundation and Slab 5000psi
a. Evaluation of Concrete Compressive Strength. Compressive strength

specimens (6 by 12 inch cylinders) shall be fabricated by the
Contractor and laboratory cured in accordance with ASTM C 31 and
tested in accordance with ASTM C 39. The strength of the concrete
will be considered satisfactory so long as the average of all sets
of three consecutive test results equals or exceeds the specified
compressive strength f'c and no individual test result falls below
the specified strength f'c by more than 500 psi. A "test" is
defined as the average of two companion cylinders, or if only one
cylinder is tested, the results of the single cylinder test.
Additional analysis or testing, including taking cores and/or load
tests may be required at the Contractor's expense when the
strength of the concrete in the structure is considered
potentially deficient.

Investigation of Low-Strength Compressive Test Results. When any
strength test of standard-cured test cylinders falls below the
specified strength requirement by more than 500 psi or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the load-carrying
capacity of the structure is not jeopardized. When the strength
of concrete in place is considered potentially deficient, cores
shall be obtained and tested in accordance with ASTM C 42. At
least three representative cores shall be taken from each member
or area of concrete in place that is considered potentially
deficient. The location of cores will be determined by the
Contracting Officer to least impair the strength of the structure.
Concrete in the area represented by the core testing will be
considered adequate if the average strength of the cores is equal
to at least 85 percent of the specified strength requirement and
if no single core is less than 75 percent of the specified
strength requirement. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall perform the coring
and repair the holes. Cores will be tested by the Government.

Load Tests. If the core tests are inconclusive or impractical to
obtain or if structural analysis does not confirm the safety of
the structure, load tests may be directed by the Contracting
Officer in accordance with the requirements of ACI 318/318R.
Concrete work evaluated by structural analysis or by results of a
load test as being understrength shall be corrected in a manner
satisfactory to the Contracting Officer. All investigations,
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testing, load tests, and correction of deficiencies shall be
performed by and at the expense of the Contractor and must be
approved by the Contracting Officer, except that if all concrete
is found to be in compliance with the drawings and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Government.

d. Evaluation of Concrete Flexural Strength. Flexural strength
specimens (beams) shall be fabricated by the Contractor and
laboratory cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78. The strength of the concrete will be
considered satisfactory so long as the average of all sets of
three consecutive test results equals or exceeds the specified
flexural strength and no individual test result falls below the
specified flexural strength by more than 50 psi.A "test" is
defined as the average of two companion beams. Additional
analysis or testing, including taking cores and/or load tests may
be required at the Contractor's expense when the strength of the
concrete in the slab is considered potentially deficient.

1.5.2.2 Water-Cement Ratio

Maximum water-cement ratio (w/c) for normal weight concrete shall be as
follows:

WATER-CEMENT RATIO, BY WEIGHT STRUCTURE OR PORTION OF STRUCTURE
0.45 Slab On-grade or Building and Exterior
Elements
0.50 Spread Footings, Piers and Thickened Edge of
slab

These w/c's may cause higher strengths than that required above for
compressive or flexural strength. The maximum w/c required will be the
equivalent w/c as determined by conversion from the weight ratio of water
to cement plus pozzolan, silica fume, and ground granulated blast furnace
slag (GGBF slag) by the weight equivalency method as described in ACI 211.1.

In the case where silica fume or GGBF slag is used, the weight of the
silica fume and GGBF slag shall be included in the equations of ACI 211.1
for the term P which is used to denote the weight of pozzolan.

1.5.3 Air Entrainment

Except as otherwise specified for lightweight concrete, all normal weight
concrete shall be air entrained to contain between 4 and 7 percent total
air, except that when the nominal maximum size coarse aggregate is 3/4 inch
or smaller it shall be between 4.5 and 7.5 percent. Specified air content
shall be attained at point of placement into the forms. Air content for
normal weight concrete shall be determined in accordance with ASTM C 231.

1.5.4 Slump
Slump of the concrete, as delivered to the point of placement into the

forms, shall be within the following limits. Slump shall be determined in
accordance with ASTM C 143/C 143M.
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Slump
Structural Element Minimum Maximum

Walls, columns and beams 2 in. 4 in.
Foundation walls, substructure
walls, footings, slabs 1 in. 3 in.
Any structural concrete approved
for placement by pumping:

At pump 2 in. 6 in.

At discharge of line 1 in. 4 in.

When use of a plasticizing admixture conforming to ASTM C 1017 or when a
Type F or G high range water reducing admixture conforming to ASTM C 494 is
permitted to increase the slump of concrete, concrete shall have a slump of
2 to 4 inches before the admixture is added and a maximum slump of 8 inches
at the point of delivery after the admixture is added.

1.5.5 Concrete Temperature

The temperature of the concrete as delivered shall not exceed 90 degrees F.
When the ambient temperature during placing is 40 degrees F or less, or
is expected to be at any time within 6 hours after placing, the temperature

of the concrete as delivered shall be between 55 and 75 degrees F.

1.5.6 Size of Coarse Aggregate

The largest feasible nominal maximum size aggregate (NMSA) specified in
paragraph AGGREGATES shall be used in each placement. However, nominal
maximum size of aggregate shall not exceed any of the following:
three-fourths of the minimum cover for reinforcing bars, three-fourths of
the minimum clear spacing between reinforcing bars, one-fifth of the
narrowest dimension between sides of forms, or one-third of the thickness
of slabs or toppings.

1.5.7 Special Properties and Products

Concrete may contain admixtures other than air entraining agents, such as
water reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the mix design studies.

1.6 MIXTURE PROPORTIONS

Concrete shall be composed of portland cement, other cementitious and
pozzolanic materials as specified, aggregatesg, water and admixtures as
specified.

1.6.1 Proportioning Studies for Normal Weight Concrete

Trial design batches, mixture proportioning studies, and testing
requirements for various classes and types of concrete specified shall be
the responsibility of the Contractor. Except as specified for flexural
strength concrete, mixture proportions shall be based on compressive
strength as determined by test specimens fabricated in accordance with ASTM
C 192 and tested in accordance with ASTM C 39. Samples of all materials
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used in mixture proportioning studies shall be representative of those
proposed for use in the project and shall be accompanied by the
manufacturer's or producer's test reports indicating compliance with these
specifications. Trial mixtures having proportions, consistencies, and air
content suitable for the work shall be made based on methodology described
in ACI 211.1, using at least three different water-cement ratios for each
type of mixture, which will produce a range of strength encompassing those
required for each class and type of concrete required on the project. The
maximum water-cement ratios required in subparagraph Water-Cement Ratio
will be the equivalent water-cement ratio as determined by conversion from
the weight ratio of water to cement plus pozzolan, silica fume, and ground
granulated blast furnace slag (GGBF slag) by the weight equivalency method
as described in ACI 211.1. 1In the case where silica fume or GGBF slag is
used, the weight of the silica fume and GGBF slag shall be included in the
equations in ACI 211.1 for the term P, which is used to denote the weight
of pozzolan. If pozzolan is used in the concrete mixture, the minimum
pozzolan content shall be 15 percent by weight of the total cementitious
material, and the maximum shall be 35 percent. Laboratory trial mixtures
shall be designed for maximum permitted slump and air content. Separate
sets of trial mixture studies shall be made for each combination of
cementitious materials and each combination of admixtures proposed for use.
No combination of either shall be used until proven by such studies,
except that, if approved in writing and otherwise permitted by these
specifications, an accelerator or a retarder may be used without separate
trial mixture study. Separate trial mixture studies shall also be made for
concrete for any conveying or placing method proposed which requires
special properties and for concrete to be placed in unusually difficult
placing locations. The temperature of concrete in each trial batch shall
be reported. For each water-cement ratio, at least three test cylinders
for each test age shall be made and cured in accordance withASTM C 192.
They shall be tested at 7 and 28 days in accordance with ASTM C 39. From
these test results, a curve shall be plotted showing the relationship
between water-cement ratio and strength for each set of trial mix studies.
In addition, a curve shall be plotted showing the relationship between 7
day and 28 day strengths. Each mixture shall be designed to promote easy
and suitable concrete placement, consolidation and finishing, and to
prevent segregation and excessive bleeding.

1.6.2 Average Compressive Strength Required for Mixtures

The mixture proportions selected during mixture design studies shall
produce a required average compressive strength (f'cr) exceeding the
specified compressive strength (f'c) by the amount indicated below. This
required average compressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
daily average compressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mixture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
deviation being attained on the job.

1.6.2.1 Computations from Test Records

Where a concrete production facility has test records, a standard deviation
shall be established in accordance with the applicable provisions of ACI
214.3R. Test records from which a standard deviation is calculated shall
represent materials, quality control procedures, and conditions similar to
those expected; shall represent concrete produced to meet a specified
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strength or strengths (f'c) within 1,000 psi of that specified for proposed
work; and shall consist of at least 30 consecutive tests. A strength test
shall be the average of the strengths of two cylinders made from the same
sample of concrete and tested at 28 days. Required average compressive
strength f'cr used as the basis for selection of concrete proportions shall
be the larger of the equations that follow using the standard deviation as
determined above:

f'ecr = f'c + 1.34S where units are in psi

f'c + 2.33S - 500 where units are in psi

Hh

Q

Lo
|

Where S = standard deviation

Where a concrete production facility does not have test records meeting the
requirements above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
calculated standard deviation and a modification factor from the following
table:

MODIFICATION FACTOR

NUMBER OF TESTS FOR STANDARD DEVIATION
15 1.16
20 1.08
25 1.03
30 or more 1.00
1.6.2.2 Computations without Previous Test Records

When a concrete production facility doesgs not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be determined as follows:

a. If the specified compressive strength f'c is less than 3,000 psi,

f'cr = f'c + 1000 psi

b. If the specified compressive strength f'c is 3,000 to 5,000 psi,

f'cr = f'c + 1,200 psi
c. If the specified compressive strength f'c is over 5,000 psi,
f'cr = £f'c + 1,400 psi
1.7 STORAGE OF MATERIALS

Cement and other cementitious materials shall be stored in weathertight
buildings, bins, or silos which will exclude moisture and contaminants and
keep each material completely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoid excessive segregation and to prevent
contamination with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial layer
igs left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforms, skids or other supports. Other materials
shall be stored in such a manner as to avoid contamination and
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deterioration. Admixtures which have been in storage at the project site
for longer than 6 months or which have been subjected to freezing shall not
be used unless retested and proven to meet the specified requirements.
Materials shall be capable of being accurately identified after bundles or
containers are opened.

1.8 GOVERNMENT ASSURANCE INSPECTION AND TESTING

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
Contracting Officer can and will inspect construction as considered
appropriate and will monitor operations of the Contractor's CQC staff.
Government inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

1.8.1 Materials

The Government will sample and test aggregates, cementitious materials,
other materials, and concrete to determine compliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and labor as may be necessary for procurement of representative
test samples. Samples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Other materials will be sampled
from storage at the jobsite or from other locations as considered

appropriate. Samples may be placed in storage for later testing when
appropriate.
1.8.2 Fresh Concrete

Fresh concrete will be sampled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.8.3 Hardened Concrete

Tests on hardened concrete will be performed by the Government when such
tests are considered necessary.

1.8.4 Inspection

Concrete operations may be tested and inspected by the Government as the
project progresses. Failure to detect defective work or material will not
prevent rejection later when a defect is discovered nor will it obligate
the Government for final acceptance.

PART 2 PRODUCTS

2.1 CEMENTITIOUS MATERIALS
Cementitious Materials shall be portland cement, portland blast-furnace
slag cement, or portland cement in combination with ground granulated blast
furnace slag or silica fume and shall conform to appropriate specifications
listed below. TUse of cementitious materials in concrete which will have

surfaces exposed in the completed structure shall be restricted so there is
no change in color, source, or type of cementitious material.

2.1.1 Portland Cement

ASTM C 150, Type I low alkali with a maximum 15 percent amount of
tricalcium aluminate, or Type II low alkali including false set
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requirements.

2.1.2 High-Early-Strength Portland Cement
ASTM C 150, Type III with tricalcium aluminate limited to 5 percent, low
alkali. Type III cement shall be used only in isolated instances and only
when approved in writing.

2.1.3 Pozzolan (Fly Ash)
ASTM C 618, Class C with the optional requirements for multiple factor,
drying shrinkage, and uniformity from Table 2A of ASTM C 618. Requirement
for maximum alkalies from Table 1A of ASTM C 618 shall apply. If pozzolan
is used, it shall never be less than 15 percent nor more than 35 percent by
weight of the total cementitious material. The Contractor shall comply
with EPA requirements in accordance with Section 01670 RECYCLED / RECOVERED
MATERIALS.

2.1.4 Ground Granulated Blast-Furnace (GGBF) Slag
ASTM C 989, Grade 120.

2.1.5 Silica Fume
Silica fume shall conform to ASTM C 1240. Available alkalies shall conform
to the optimal limit given in Table 2 of ASTM C 1240. Silica fume may be
furnished as a dry, densified material or as a slurry. In accordance with
paragraph Technical Service for Specialized Concrete, the Contractor shall
provide at no cost to the Government the services of a manufacturer's
technical representative experienced in mixing, proportioning, placement
procedures, and curing of concrete containing silica fume.

2.2 AGGREGATES
Aggregates shall conform to the following.

2.2.1 Fine Aggregate

Fine aggregate shall conform to the quality and gradation requirements of
ASTM C 33.

2.2.2 Coarse Aggregate
Coarse aggregate shall conform to ASTM C 33, Class 5S.

2.3 CHEMICAL ADMIXTURES
Chemical admixtures, when required or permitted, shall conform to the
appropriate specification listed. Admixtures shall be furnished in liquid
form and of suitable concentration for easy, accurate control of dispensing.

2.3.1 Air-Entraining Admixture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accelerating Admixture

ASTM C 494, Type C or E, except that calcium chloride or admixtures
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containing calcium chloride shall not be used.
2.3.3 Water-Reducing or Retarding Admixture

ASTM C 494, Type A, B, or D, except that the 6-month and 1-year compressive
and flexural strength tests are waived.

2.3.4 High-Range Water Reducer

ASTM C 494, Type F or G, except that the 6-month and l-year strength
requirements are waived. The admixture shall be used only when approved in
writing, such approval being contingent upon particular mixture control as
described in the Contractor's Quality Control Plan and upon performance of
separate mixture design studies.

2.3.5 Surface Retarder
COE CRD-C 94.

2.3.6 Expanding Admixture
Aluminum powder type expanding admixture conforming to ASTM C 937.

2.3.7 Other Chemical Admixtures
Chemical admixtures for use in producing flowing concrete shall comply with
ASTM C 1017, Type I or II. These admixtures shall be used only when
approved in writing, such approval being contingent upon particular mixture
control as described in the Contractor's Quality Control Plan and upon
performance of separate mixture design studies.

2.4 CURING MATERIALS

2.4.1 Impervious-Sheet

Impervious-sheet materials shall conform to ASTM C 171, type optional,
except, that polyethylene sheet shall not be used.

2.4.2 Membrane-Forming Compound

Membrane-Forming curing compound shall conform to ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber compound
meeting Class B requirements shall be used for surfaces that are to be
painted or are to receive bituminous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing compound selected shall be compatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpigmented compound shall
contain a fugitive dye, and shall have the reflective requirements in ASTM
C 309 waived.

2.4.3 Burlap and Cotton Mat

Burlap and cotton mat used for curing shall conform to AASHTO M 182.
2.5 WATER

Water for mixing and curing shall be fresh, clean, potable, and free of

injurious amounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it meets the requirements of COE CRD-C 400.
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.6 NONSHRINK GROUT

Nonshrink grout shall conform to ASTM C 1107, Grade A B or C, and shall be
a commercial formulation suitable for the proposed application.

.7 NONSLIP SURFACING MATERIAL

Nonslip surfacing material shall consist of 55 percent, minimum, aluminum
oxide or silicon-dioxide abrasive ceramically bonded together to form a
homogeneous material sufficiently porous to provide a good bond with
portland cement paste; or factory-graded emery aggregate consisting of not
less than 45 percent aluminum oxide and 25 percent ferric oxide. The
aggregate shall be well graded from particles retained on the No. 30 sieve
to particles passing the No. 8 sieve.

.8 LATEX BONDING AGENT

Latex agents for bonding fresh to hardened concrete shall conform to ASTM C
1059.

.9 EPOXY RESIN

Epoxy resins for use in repairs shall conform to ASTM C 881, Type V, Grade
2. Class as appropriate to the existing ambient and surface temperatures.

.10 EMBEDDED ITEMS

Embedded items shall be of the size and type indicated or as needed for the
application. Dovetail slots shall be galvanized steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTICAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of malleable
iron or cast or wrought steel.

.11 PERIMETER INSULATION

Perimeter insulation shall be polystyrene conforming to ASTM C 578, Type
II; polyurethane conforming to ASTM C 591, Type II; or cellular glass
conforming to ASTM C 552, Type I or IV. The Contractor shall comply with
EPA requirements in accordance with Section 01670 RECYCLED / RECOVERED
MATERIALS.

.12 VAPOR BARRIER

Vapor barrier shall be polyethylene sheeting with a minimum thickness of 6
mils or other equivalent material having a vapor permeance rating not
exceeding 0.5 perms as determined in accordance with ASTM E 96.

.13 JOINT MATERIALS

.13.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preformed materials conforming to ASTM D
1751 or ASTM D 1752. Materials for waterstops shall be in accordance with
Section 03150A EXPANSION JOINTS, CONTRACTION JOINTS, AND WATERSTOPS.
Materials for and sealing of joints shall conform to the requirements of
Section 07920 JOINT SEALANTS
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.13.2 Contraction Joints in Slabs

Sawable type contraction joint inserts shall conform to COE CRD-C 540.
Nonsawable joint inserts shall have sufficient stiffness to permit

placement in plastic concrete without undue deviation from a straight line
and shall conform to the physical requirements of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
polyvinyl chloride conforming to the materials requirements of COE CRD-C 572.

PART 3 EXECUTION

3

.1 PREPARATION FOR PLACING

Before commencing concrete placement, the following shall be performed.
Surfaces to receive concrete shall be clean and free from frost, ice, mud,
and water. Forms shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100A STRUCTURAL CONCRETE FORMWORK.
Reinforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200A CONCRETE REINFORCEMENT.
Transporting and conveying equipment shall be in-place, ready for use,
clean, and free of hardened concrete and foreign material. Equipment for
consolidating concrete shall be at the placing site and in proper working
order. Equipment and material for curing and for protecting concrete from
weather or mechanical damage shall be at the placing site, in proper
working condition and in sufficient amount for the entire placement. When
hot, windy conditions during concreting appear probable, equipment and
material shall be at the placing site to provide windbreaks, shading,
fogging, or other action to prevent plastic shrinkage cracking or other
damaging drying of the concrete.

1.1 Foundations

.1.1.1 Concrete on Earth Foundations

Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, damp, and free from debris, frost, ice, and
standing or running water. Prior to placement of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformly
compacted.

.1.1.2 Preparation of Rock

Rock surfaces upon which concrete is to be placed shall be free from oil,
standing or running water, ice, mud, drummy rock, coating, debris, and

loose, semidetached or unsound fragments. Joints in rock shall be cleaned
to a satisfactory depth, as determined by the Contracting Officer, and to
firm rock on the sides. Immediately before the concrete is placed, rock

surfaces shall be cleaned thoroughly by the use of air-water jets or
sandblasting as specified below for Previously Placed Concrete. Rock
surfaces shall be kept continuously moist for at least 24 hours immediately
prior to placing concrete thereon. All horizontal and approximately
horizontal surfaces shall be covered, immediately before the concrete is
placed, with a layer of mortar proportioned similar to that in the concrete
mixture. Concrete shall be placed before the mortar stiffens.
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3.1.1.3 Excavated Surfaces in Lieu of Forms

Concrete for footings and walls may be placed directly against the soil
provided the earth or rock has been carefully trimmed, is uniform and
stable, and meets the compaction requirements of Section 02300 EARTHWORK.
The concrete shall be placed without becoming contaminated by loose
material, and the outline of the concrete shall be within the specified
tolerances.

3.1.2 Previously Placed Concrete

Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal 1lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,
high-pressure water jet, or other approved method. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Officer. Air-water cutting shall not be used on formed
surfaces or surfaces congested with reinforcing steel. Regardless of the
method used, the resulting surfaces shall be free from all laitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and make up at least 10-percent of the surface area,
distributed uniformly throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed completely clean as the last operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cement grout of about the consistency of thick cream shall be thoroughly
scrubbed into the existing surface immediately ahead of the topping
placing. The grout shall be a 1:1 mixture of portland cement and sand
passing the No. 8 sieve. The topping concrete shall be deposited before
the grout coat has had time to stiffen.

3.1.2.1 Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be performed at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 100 psi plus or minus, 10 psi, and the water
pressure shall be just sufficient to bring the water into effective
influence of the air pressure. When approved by the Contracting Officer, a
surface retarder complying with the requirements of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of time
during which air-water cutting is effective. After cutting, the surface
shall be washed and rinsed as long as there is any trace of cloudiness of
the wash water. Where necessary to remove accumulated laitance, coatings,
stainsg, debris, and other foreign material, high-pressure waterjet or
sandblasting shall be used as the last operation before placing the next
lift.

3.1.2.2 High-Pressure Water Jet

A stream of water under a pressure of not less than 3,000 psi shall be used

for cutting and cleaning. Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or mortar is removed and
there is no undercutting of coarse-aggregate particles. If the waterjet is

incapable of a satisfactory cleaning, the surface shall be cleaned by
sandblasting.
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3.1.2.3 Wet Sandblasting

Wet sandblasting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandblasting, the surface of the concrete shall then be washed
thoroughly to remove all loose materials.

3.1.2.4 Waste Disposal

The method used in disposing of waste water employed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
damage the environment of the project area. The method of disposal shall
be subject to approval.

3.1.2.5 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved manner that will expose sound aggregate uniformly without
damaging the concrete. Laitance and loose particles shall be removed.
Surfaces shall be thoroughly washed and shall be moist but without free
water when concrete is placed.

3.1.3 Vapor Barrier

Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and lengths practicable shall be used to
eliminate joints wherever possible. Joints shall be lapped a minimum of 12
inches. Torn, punctured, or damaged vapor barrier material shall be
removed and new vapor barrier shall be provided prior to placing concrete.
For minor repairs, patches may be made using laps of at least 12 inches.
Lapped joints shall be sealed and edges patched with pressure-sensitive
adhesive or tape not less than 2 inches wide and compatible with the
membrane. Vapor barrier shall be placed directly on underlying subgrade,
base course, or capillary water barrier, unless it consists of crushed
material or large granular material which could puncture the vapor barrier.

In this case, the surface shall be choked with a light layer of sand, as
approved, before placing the vapor barrier. A 2 inch layer of compacted,
clean concrete sand (fine aggregate) shall be placed on top of the wvapor
barrier before placing concrete. Concrete placement shall be controlled so
as to prevent damage to the vapor barrier, or any covering sand.

3.1.4 Perimeter Insulation

Perimeter insulation shall be installed at locations indicated. Adhesive
shall be used where insulation is applied to the interior surface of
foundation walls and may be used for exterior application.

3.1.5 Embedded Items

Before placement of concrete, care shall be taken to determine that all
embedded items are firmly and securely fastened in place as indicated on
the drawings, or required. Conduit and other embedded items shall be clean
and free of o0il and other foreign matter such as loose coatings or rust,
paint, and scale. The embedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled temporarily with readily removable materials
to prevent the entry of concrete into voids. Welding shall not be
performed on embedded metals within 1 feet of the surface of the concrete.
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Tack welding shall not be performed on or to embedded items.
3.2 CONCRETE PRODUCTION
3.2.1 Batching, Mixing, and Transporting Concrete

Concrete shall be furnished from a ready-mixed concrete plant. Ready-mixed
concrete shall be batched, mixed, and transported in accordance with ASTM C
94/C 94M, except as otherwise specified. Truck mixers, agitators, and
nonagitating transporting units shall comply with NRMCA TMMB 100.

Ready-mix plant equipment and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each load
of ready-mixed concrete.

3.3 CONCRETE PRODUCTION, SMALL PROJECTS

Batch-type equipment shall be used for producing concrete. Ready-mixed
concrete shall be batched, mixed, and transported in accordance with ASTM C
94/C 94M, except as otherwise specified. Truck mixers, agitators, and
nonagitating transporting units shall comply with NRMCA TMMB 100.

Ready-mix plant equipment and facilities shall be certified in accordance
with NRMCA QC 3. Approved batch tickets shall be furnished for each load
of ready-mixed concrete. Site-mixed concrete shall be produced in
accordance with ACI 301, and plant shall conform to NRMCA CPMB 100. In lieu
of batch-type equipment, concrete may be produced by volumetric batching
and continuous mixing, which shall conform to ASTM C 685.

3.4 TRANSPORTING CONCRETE TO PROJECT SITE

Concrete shall be transported to the placing site in truck
mixers,nonagitating transporting equipment conforming to NRMCA TMMB 100 or
by approved pumping equipment conveyors

3.5 CONVEYING CONCRETE ON SITE

Concrete shall be conveyed from mixer or transporting unit to forms as
rapidly as possible and within the time interval specified by methods which
will prevent segregation or loss of ingredients using following equipment.
Conveying equipment shall be cleaned before each placement.

3.5.1 Buckets

The interior hopper slope shall be not less than 58 degrees from the
horizontal, the minimum dimension of the clear gate opening shall be at
least 5 times the nominal maximum-size aggregate, and the area of the gate
opening shall not be less than 2 square feet.The maximum dimension of the
gate opening shall not be greater than twice the minimum dimension. The
bucket gates shall be essentially grout tight when closed and may be
manually, pneumatically, or hydraulically operated except that buckets
larger than 2 cubic yardsshall not be manually operated. The design of the
bucket shall provide means for positive regulation of the amount and rate
of deposit of concrete in each dumping position.

3.5.2 Transfer Hoppers
Concrete may be charged into nonagitating hoppers for transfer to other
conveying devices. Transfer hoppers shall be capable of receiving concrete

directly from delivery vehicles and shall have conical-shaped discharge
features. The transfer hopper shall be equipped with a hydraulically
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operated gate and with a means of external vibration to effect complete
discharge. Concrete shall not be held in nonagitating transfer hoppers
more than 30 minutes.

3.5.3 Trucks

Truck mixers operating at agitating speed or truck agitators used for
transporting plant-mixed concrete shall conform to the requirements of ASTM
C 94/C 94M. Nonagitating equipment shall be used only for transporting
plant-mixed concrete over a smooth road and when the hauling time is less
than 15 minutes. Bodies of nonagitating equipment shall be smooth,
watertight, metal containers specifically designed to transport concrete,
shaped with rounded corners to minimize segregation, and equipped with
gates that will permit positive control of the discharge of the concrete.

3.5.4 Chutes

When concrete can be placed directly from a truck mixer, agitator, or
nonagitating equipment, the chutes normally attached to this equipment by
the manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other similar
equipment will not be permitted for conveying concrete.

3.5.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniform flow of
concrete from mixer to final place of deposit without segregation of
ingredients or loss of mortar and shall be provided with positive means,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shall be constructed such that the idler spacing shall not exceed 36 inches.

The belt speed shall be a minimum of 300 feet per minute and a maximum of
750 feet per minute. If concrete is to be placed through installed
horizontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is long enough to extend
through the reinforcing bars.

3.5.6 Concrete Pumps

Concrete may be conveyed by positive displacement pump when approved. The
pumping equipment shall be piston or squeeze pressure type; pneumatic
placing equipment shall not be used. The pipeline shall be rigid steel
pipe or heavy-duty flexible hose. The inside diameter of the pipe shall be
at least 3 times the nominal maximum-size coarse aggregate in the concrete
mixture to be pumped but not less than 4 inches. Aluminum pipe shall not
be used.

3.6 PLACING CONCRETE

Mixed concrete shall be discharged within 1-1/2 hours or before the mixer
drum has revolved 300 revolutions, whichever comes first after the
introduction of the mixing water to the cement and aggregates. When the
concrete temperature exceeds 85 degrees F, the time shall be reduced to 45
minutes. Concrete shall be placed within 15 minutes after it has been
discharged from the transporting unit. Concrete shall be handled from
mixer or transporting unit to forms in a continuous manner until the
approved unit of operation is completed. Adequate scaffolding, ramps and
walkways shall be provided so that personnel and equipment are not
supported by in-place reinforcement. Placing will not be permitted when
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the sun, heat, wind, or limitations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
placing capacity shall be provided so that concrete can be kept free of
cold joints.

3.6.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
the forms, and there shall be no vertical drop greater than 5 feet except
where suitable equipment is provided to prevent segregation and where
specifically authorized. Depositing of the concrete shall be so regulated
that it will be effectively consolidated in horizontal layers not more than
12 inches thick, except that all slabs shall be placed in a single layer.
Concrete to receive other construction shall be screeded to the proper
level. Concrete shall be deposited continuously in one layer or in layers
so that fresh concrete is deposited on in-place concrete that is still
plastic. Fresh concrete shall not be deposited on concrete that has
hardened sufficiently to cause formation of seams or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign material shall not be used. When temporary spreaders
are used in the forms, the spreaders shall be removed as their service
becomes unnecessary. Concrete shall not be placed in slabs over columns
and walls until concrete in columns and walls has been in-place at least
two hours or until the concrete begins to lose its plasticity. Concrete
for beams, girders, brackets, column capitalg, haunches, and drop panels
shall be placed at the same time as concrete for adjoining slabs.

3.6.2 Consolidation

Immediately after placing, each layer of concrete shall be consolidated by
internal vibrators, except for slabs 4 inches thick or less. The vibrators
shall at all times be adequate in effectiveness and number to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vibrations per minute, an amplitude of at
least 0.025 inch, and the head diameter shall be appropriate for the
structural member and the concrete mixture being placed. Vibrators shall
be inserted vertically at uniform spacing over the area of placement. The
distance between insertions shall be approximately 1-1/2 times the radius
of action of the vibrator so that the area being vibrated will overlap the
adjacent just-vibrated area by a reasonable amount. The vibrator shall
penetrate rapidly to the bottom of the layer and at least 6 inches into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowly while
operating. Form vibrators shall not be used unless specifically approved
and unless forms are constructed to withstand their use. Vibrators shall
not be used to move concrete within the forms. Slabs 4 inches and less in
thickness shall be consolidated by properly designed vibrating screeds or
other approved technique. Frequency and amplitude of vibrators shall be
determined in accordance with COE CRD-C 521. Grate tampers ("jitterbugs")
shall not be used.

3.6.3 Cold Weather Requirements

Special protection measures, approved by the Contracting Officer, shall be
used if freezing temperatures are anticipated before the expiration of the
specified curing period. The ambient temperature of the air where concrete
is to be placed and the temperature of surfaces to receive concrete shall
be not less than 40 degrees F. The temperature of the concrete when placed
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shall be not less than 50 degrees F nor more than 75 degrees F. Heating of
the mixing water or aggregates will be required to regulate the concrete
placing temperature. Materials entering the mixer shall be free from ice,
snow, or frozen lumps. Salt, chemicals or other materials shall not be
incorporated in the concrete to prevent freezing. Upon written approval,
an accelerating admixture conforming to ASTM C 494, Type C or E may be
used, provided it contains no calcium chloride. Calcium chloride shall not
be used.

3.6.4 Hot Weather Requirements

When the ambient temperature during concrete placing is expected to exceed
85 degrees F, the concrete shall be placed and finished with procedures
previously submitted and as specified herein. The concrete temperature at
time of delivery to the forms shall not exceed the temperature shown in the
table below when measured in accordance with ASTM C 1064. Cooling of the
mixing water or aggregates or placing concrete in the cooler part of the
day may be required to obtain an adequate placing temperature. A retarder
may be used, as approved, to facilitate placing and finishing. Steel forms
and reinforcements shall be cooled as approved prior to concrete placement
when steel temperatures are greater than 120 degrees F. Conveying and
placing equipment shall be cooled if necessary to maintain proper
concrete-placing temperature.

Maximum Allowable Concrete Placing Temperature

Relative Humidity, Percent, Maximum Allowable Concrete
During Time of Temperature
Concrete Placement Degrees
Greater than 60 90 F
40-60 85 F
Less than 40 80 F
3.6.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with appreciable
wind, as well as interior placements when space heaters produce low
humidity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to develop and shall institute measures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
imminent and especially if it has developed during a previous placement.
Periods of high potential for plastic shrinkage cracking can be anticipated
by use of Fig. 2.1.5 of ACI 305R. 1In addition the concrete placement shall
be further protected by erecting shades and windbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
troweled over or filled with slurry.

3.6.6 Placing Concrete in Congested Areas

Special care shall be used to ensure complete filling of the forms,
elimination of all voids, and complete consolidation of the concrete when
placing concrete in areas congested with reinforcing bars, embedded items,
waterstops and other tight spacing. An appropriate concrete mixture shall
be used, and the nominal maximum size of aggregate (NMSA) shall meet the
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specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances available shall be used, and
the consolidation operation shall be closely supervised to ensure complete
and thorough consolidation at all points. Where necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Where two mats
of closely spaced reinforcing are required, the bars in each mat shall be
placed in matching alignment to reduce congestion. Reinforcing bars may be
temporarily crowded to one side during concrete placement provided they are
returned to exact required location before concrete placement and
consolidation are completed.

3.8.8 Placing Flowable Concrete

If a plasticizing admixture conforming to ASTM C 1017/C 1017M is used or if
a Type F or G high range water reducing admixture is permitted to increase
the slump, the concrete shall meet all requirements of paragraph GENERAL
REQUIREMENTS in PART 1. Extreme care shall be used in conveying and
placing the concrete to avoid segregation. Consolidation and finishing
shall meet all requirements of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unformed Surfaces. No relaxation of
requirements to accommodate flowable concrete will be permitted.

3.7 JOINTS

Joints shall be located and constructed as indicated or approved. Joints
not indicated on the drawings shall be located and constructed to minimize
the impact on the strength of the structure. In general, such joints shall
be located near the middle of the spans of supported slabs, beams, and
girders unless a beam intersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twice the width of
the beam. Joints in walls and columns shall be at the underside of floors,
slabs, beams, or girders and at the tops of footings or floor slabs, unless
otherwise approved. Joints shall be perpendicular to the main
reinforcement. All reinforcement shall be continued across joints; except
that reinforcement or other fixed metal items shall not be continuous
through expansion joints, or through construction or contraction joints in
slabs on grade. Reinforcement shall be 2 inches clear from each joint.
Except where otherwise indicated, construction joints between interior
slabs on grade and vertical surfaces shall consist of 30 pound
asphalt-saturated felt, extending for the full depth of the slab. The
perimeters of the slabs shall be free of fins, rough edges, spalling, or
other unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be formed to the dimensions shown on the
drawings by removing snap-out joint-forming inserts, by sawing sawable
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be sealed shall be cleaned and sealed as indicated and in accordance with
Section 07920 JOINT SEALANTS.

3.7.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be
located so that the unit of operation does not exceed 100 feet. Concrete
shall be placed continuously so that each unit is monolithic in
construction. Fresh concrete shall not be placed against adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be
located as indicated or approved. Where concrete work is interrupted by
weather, end of work shift or other similar type of delay, location and
type of construction joint shall be subject to approval of the Contracting
Officer. Unless otherwise indicated and except for slabs on grade,
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reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or doweled as shown. Concrete
columns, walls, or piers shall be in place at least 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beams,
girders, or slabs thereon. In walls having door or window openings, lifts
shall terminate at the top and bottom of the opening. Other lifts shall
terminate at such levels as to conform to structural requirements or
architectural details. Where horizontal construction joints in walls or
columns are required, a strip of 1 inchsquare-edge lumber, bevelled and
oiled to facilitate removal, shall be tacked to the inside of the forms at
the construction joint. Concrete shall be placed to a point 1 inch above
the underside of the strip. The strip shall be removed 1 hour after the
concrete has been placed, and any irregularities in the joint line shall be
leveled off with a wood float, and all laitance shall be removed. Prior to
placing additional concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.7.2 Contraction Joints in Slabs on Grade

Contraction joints shall be located and detailed as shown on the drawings.
Contraction Joints shall be produced by forming a weakened plane in the
concrete slab by use of rigid inserts impressed in the concrete during
placing operations, use of snap-out plastic joint forming inserts or sawing
a continuous slot with a concrete saw. Regardless of method used to
produce the weakened plane, it shall be 1/4 the depth of the slab thickness
and between 1/8 and 3/16 inch wide. For saw-cut joints, cutting shall be
timed properly with the set of the concrete. Cutting shall be started as
soon as the concrete has hardened sufficiently to prevent ravelling of the
edges of the saw cut. Cutting shall be completed before shrinkage stresses
become sufficient to produce cracking. Reservoir for joint sealant shall
be formed as previously specified.

3.7.3 Expansion Joints

Installation of expansion joints and sealing of these joints shall conform
to the requirements of Section 03150A EXPANSION JOINTS and CONTRACTION
JOINTS and Section 07920 JOINT SEALANTS.

3.7.4 Dowels and Tie Bars

Dowels and tie bars shall be installed at the locations shown on the
drawings and to the details shown, using materials and procedures specified
in Section 03200A CONCRETE REINFORCEMENT and herein. Conventional smooth
"paving" dowels shall be installed in slabs using approved methods to hold
the dowel in place during concreting within a maximum alignment tolerance
of 1/8 inch in 12 inches. "Structural" type deformed bar dowels, or tie
bars, shall be installed to meet the specified tolerances. Care shall be
taken during placing adjacent to and around dowels and tie bars to ensure
there is no displacement of the dowel or tie bar and that the concrete
completely embeds the dowel or tie bar and is thoroughly consolidated.

3.8 FINISHING FORMED SURFACES

Forms, form materials, and form construction are specified in Section 03100A
STRUCTURAL CONCRETE FORMWORK. Finishing of formed surfaces shall be as
specified herein. TUnless another type of architectural or special finish

is specified, surfaces shall be left with the texture imparted by the forms

except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniform color of the concrete shall be maintained by
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use of only one mixture without changes in materials or proportions for any
structure or portion of structure that requires a Class A or B finish.
Except for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forms are removed.
Repairs of the so-called "plaster-type" will not be permitted in any
location. Tolerances of formed surfaces shall conform to the requirements
of ACI 117. These tolerances apply to the finished concrete surface, not
to the forms themselves; forms shall be set true to line and grade. Form
tie holes requiring repair and other defects whose depth is at least as
great as their surface diameter shall be repaired as specified in paragraph
Damp-Pack Mortar Repair. Defects whose surface diameter is greater than
their depth shall be repaired as specified in paragraph Repair of Major
Defects. Repairs shall be finished flush with adjacent surfaces and with
the same surface texture. The cement used for all repairs shall be a blend
of job cement with white cement proportioned so that the final color after
curing and aging will be the same as the adjacent concrete. Concrete with
excessive honeycomb, or other defects which affect the strength of the
member, will be rejected. Repairs shall be demonstrated to be acceptable
and free from cracks or loose or drummy areas at the completion of the
contract and, for Class A and B Finishes, shall be inconspicuous. Repairs
not meeting these requirements will be rejected and shall be replaced.

3.8.1 Finish and Class B Finish

Class B finish is required exposed surfaces of foundation. Fins,
ravelings, and loose material shall be removed, all surface defects over
1/2 inch in diameter or more than 1/2 inch deep, shall be repaired and,
except as otherwise indicated or as specified in Section 03100A STRUCTURAL
CONCRETE FORMWORK, holes left by removal of form ties shall be reamed and
filled. Defects more than 1/2 inch in diameter shall be cut back to sound
concrete, but in all cases at least 1 inch deep. The Contractor shall
prepare a sample panel for approval (as specified in PART 1) before
commencing repair, showing that the surface texture and color match will be
attained.

3.8.2 Class C and Finish

Class C finish is required in the following areas, spread footings and
piers. Fins, ravelings, and loose material shall be removed, and, except
as otherwise indicated or as specified in Section 03100A STRUCTURAL
CONCRETE FORMWORK, holes left by removal of form ties shall be reamed and
filled. Honeycomb and other defects more than 1/2 inch deep or more than 2
inches in diameter shall be repaired. Defects more than 2 inches in
diameter shall be cut back to sound concrete, but in all cases at least 1
inch deep.

3.9 REPAIRS
3.9.1 Damp-Pack Mortar Repair

Form tie holes requiring repair and other defects whose depth is at least
as great as their surface diameter but not over 4 inchesshall be repaired
by the damp-pack mortar method. Form tie holes shall be reamed and other
similar defects shall be cut out to sound concrete. The void shall then be
thoroughly cleaned, thoroughly wetted, brush-coated with a thin coat of
neat cement grout and filled with mortar. Mortar shall be a stiff mix of 1
part portland cement to 2 parts fine aggregate passing the No. 16 mesh
sieve, and minimum amount of water. Only sufficient water shall be used to
produce a mortar which, when used, will stick together on being molded into
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a ball by a slight pressure of the hands and will not exude water but will
leave the hands damp. Mortar shall be mixed and allowed to stand for 30 to
45 minutes before use with remixing performed immediately prior to use.
Mortar shall be thoroughly tamped in place in thin layers using a hammer
and hardwood block. Holes passing entirely through walls shall be
completely filled from the inside face by forcing mortar through to the
outside face. All holes shall be packed full. Damp-pack repairs shall be
moist cured for at least 48 hours.

3.9.2 Repair of Major Defects

Major defects will be considered to be those more than 1/2 inch deep or,
for Class B finishes, more than 1/2 inch in diameter and, for Class C
finishes, more than 2 inches in diameter. Also included are any defects of
any kind whose depth is over 4 inches or whose surface diameter is greater
than their depth. Major defects shall be repaired as specified below.

3.9.2.1 Surface Application of Mortar Repair

Defective concrete shall be removed, and removal shall extend into
completely sound concrete. Approved equipment and procedures which will
not cause cracking or microcracking of the sound concrete shall be used.
If reinforcement is encountered, concrete shall be removed so as to expose
the reinforcement for at least 2 inches on all sides. All such defective
areas greater than 12 square inchesshall be outlined by saw cuts at least 1
inch deep. Defective areas less than 12 square inches shall be outlined
by a 1 inch deep cut with a core drill in lieu of sawing. All saw cuts
shall be straight lines in a rectangular pattern in line with the formwork
panels. After concrete removal, the surface shall be thoroughly cleaned by
high pressure washing to remove all loose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours immediately before
placing mortar and shall be damp but not wet at the time of commencing
mortar placement. The Contractor, at his option, may use either
hand-placed mortar or mortar placed with a mortar gun. If hand-placed
mortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be made using a stiff mortar,
preshrunk by allowing the mixed mortar to stand for 30 to 45 minutes and
then remixed, thoroughly tamped into place in thin layers. If hand-placed
mortar is used, the Contractor shall test each repair area for drumminess
by firm tapping with a hammer and shall inspect for cracks, both in the
presence of the Contracting Officer's representative, immediately before
completion of the contract, and shall replace any showing drumminess or
cracking. If mortar placed with a mortar gun is used, the gun shall be a
small compressed air-operated gun to which the mortar is slowly hand fed
and which applies the mortar to the surface as a high-pressure stream, as
approved. Repairs made using shotcrete equipment will not be accepted.
The mortar used shall be the same mortar as specified for damp-pack mortar
repair. If gun-placed mortar is used, the edges of the cut shall be
beveled toward the center at a slope of 1:1. All surface applied mortar
repairs shall be continuously moist cured for at least 7 days. Moist
curing shall consist of several layers of saturated burlap applied to the
surface immediately after placement is complete and covered with
polyethylene sheeting, all held closely in place by a sheet of plywood or
gsimilar material rigidly braced against it. Burlap shall be kept
continually wet.
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3.9.2.2 Repair of Deep and Large Defects

Deep and large defects will be those that are more than 6 inches deep and
also have an average diameter at the surface more than 18 inches or that
are otherwise so identified by the Project Office. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be completely removed and replaced. Deep and large defects
shall be repaired by procedures approved in advance including forming and
placing special concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface
application of mortar. In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees from the horizontal,
upward toward the side from which concrete will be placed. The special
concrete shall be a concrete mixture with low water content and low slump,
and shall be allowed to age 30 to 60 minutes before use. Concrete
containing a specified expanding admixture may be used in lieu of the above
mixture; the paste portion of such concrete mixture shall be designed to
have an expansion between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chimney" shall be provided at the top of
the form on the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chimney with
simultaneous tightening and revibrating the form during hardening to ensure
a tight fit for the repair. The form shall be removed after 24 hours and
immediately the chimney shall be carefully chipped away to avoid breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.9.3 Resinous and Latex Material Repair

In lieu of the portland cement based mortars specified above, an epoxy
resin mortar based on epoxy resin or a mortar based on latex bonding agent
may be used. The following additional requirements shall be met in the use
of these materials repairs and installation shall conform to the
manufacturers specifications and recommendations.

3.10 FINISHING UNFORMED SURFACES

The finish of all unformed surfaces shall meet the requirements of
paragraph Tolerances in PART 1, when tested as specified herein.

3.10.1 General

The ambient temperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not less
than 50 degrees F. In hot weather all requirements of paragraphs Hot
Weather Requirements and Prevention of Plastic Shrinkage Cracking shall be
met. Unformed surfaces that are not to be covered by additional concrete
or backfill shall have a float finish, with additional finishing as
specified below, and shall be true to the elevation shown on the drawings.
Surfaces to receive additional concrete or backfill shall be brought to the
elevation shown on the drawings, properly consolidated, and left true and
regular. Unless otherwise shown on the drawings, exterior surfaces shall
be sloped for drainage, as directed. Where drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected from stains or abrasions. Grate tampers or "jitterbugs" shall
not be used for any surfaces. The dusting of surfaces with dry cement or
other materials or the addition of any water during finishing shall not be
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permitted. If bleedwater is present prior to finishing, the excess water
shall be carefully dragged off or removed by absorption with porous
materials such as burlap. During finishing operations, extreme care shall
be taken to prevent over finishing or working water into the surface; this
can cause '"crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shall be removed and replaced. During finishing operations, surfaces shall
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or
low areas.

3.10.2 Rough Slab Finish

As a first finishing operation for unformed surfaces and as final finish
for slabs to receive mortar setting beds, the surface shall receive a rough
slab finish prepared as follows. The following areas upper surfaces of
spread footings and piers except where or construction joint will be
present shall receive only a rough slab finish. The concrete shall be
uniformly placed across the slab area, consolidated as previously
specified, and then screeded with straightedge strikeoffs immediately after
consolidation to bring the surface to the required finish level with no
coarse aggregate visible. Side forms and screed rails shall be provided,
rigidly supported, and set to exact line and grade. Allowable tolerances
for finished surfaces apply only to the hardened concrete, not to forms or
screed rails. Forms and screed rails shall be set true to line and grade.
"Wet screeds" shall not be used.

3.10.3 Floated Finish

Slabs to receive more than a rough slab finish shall next be given a wood
float finish. The following areas shall be given only a float finish.
The screeding shall be followed immediately by darbying or bull floating
before bleeding water is present, to bring the surface to a true, even
plane. Then, after the concrete has stiffened so that it will withstand a
man's weight without imprint of more than 1/4 inch and the water sheen has
disappeared, it shall be floated to a true and even plane free of ridges.
Floating shall be performed by use of suitable hand floats or power driven
equipment. Sufficient pressure shall be used on the floats to bring a film
of moisture to the surface. Hand floats shall be made of wood, magnesium,
or aluminum. Care shall be taken to prevent over-finishing or
incorporating water into the surface.

3.10.4 Non-Slip Finish

Non-slip floors shall be constructed in accordance with the following
subparagraphs.

3.10.4.1 Broomed

The following areas interior building slab shall be given a broomed finish.
After floating, the surface shall be lightly steel troweled, and then
carefully scored by pulling a hair push-type broom across the surface.
Brooming shall be transverse to traffic or at right angles to the slope of
the slab. After the end of the curing period, the surface shall be
vigorously broomed with a coarse fiber broom to remove all loose or
semi-detached particles.
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3.11 EXTERIOR SLAB AND RELATED ITEMS
3.11.1 Pavements

Pavements shall be constructed where shown on the drawings. After forms
are set and underlying material prepared as specified, the concrete shall
be placed uniformly throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such elevation above grade that when
consolidated and finished, the surface of the pavement will be at the
required elevation. The entire surface shall be tamped with the strike
off, or consolidated with a vibrating screed, and this operation continued
until the required compaction and reduction of internal and surface voids
are accomplished. Care shall be taken to prevent bringing excess paste to
the surface. Immediately following the final consolidation of the surface,
the pavement shall be floated longitudinally from bridges resting on the
side forms and spanning but not touching the concrete. If necessary,
additional concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shall be advanced not more than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
completed but while the concrete is still plastic, minor irregularities and
score marks in the pavement surface shall be eliminated by means of
long-handled cutting straightedges. Straightedges shall be 12 feet in
length and shall be operated from the sides of the pavement and from
bridges. A straightedge operated from the side of the pavement shall be
equipped with a handle 3 feet longer than one-half the width of the
pavement. The surface shall then be tested for trueness with a 12 foot
straightedge held in successive positions parallel and at right angles to
the center line of the pavement, and the whole area covered as necessary to
detect variations. The straightedge shall be advanced along the pavement
in successive stages of not more than one-half the length of the
straightedge. Depressions shall be immediately filled with freshly mixed
concrete, struck off, consolidated, and refinished. Projections above the
required elevation shall also be struck off and refinished. The
straightedge testing and finishing shall continue until the entire surface
of the concrete is true. Before the surface sheen has disappeared and well
before the concrete becomes nonplastic, the surface of the pavement shall
be given a nonslip sandy surface texture by belting with approved "belt"
and procedures or use of a burlap drag. A strip of clean, wet burlap from
3 to 5 feet wide and 2 feet longer than the pavement width shall be
carefully pulled across the surface. Edges and joints shall be rounded
with an edger having a radius of 1/8 inch. Curing shall be as specified.

3.11.2 Sidewalks

Concrete shall be 4 inches minimum thickness. Contraction joints shall be
provided at 5 feet spaces unless otherwise indicated. Contraction joints
shall be cut 1 inch deep with a jointing tool after the surface has been
finished. Transverse expansion joints 1/2 inch thick shall be provided at
changes in direction and where sidewalk abuts curbs, steps, rigid pavement,
or other similar structures. Sidewalks shall be given a lightly broomed
finish. A transverse slope of 1/4 inch per foot shall be provided, unless
otherwise indicated. Variations in cross section shall be limited to 1/4
inch in 5 feet.

3.11.3 Curbs and Gutters

Concrete shall be formed, placed, and finished by hand using a properly
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shaped "mule" or constructed using a slipform machine specially designed
for this work. Contraction joints shall be cut 3 inches deep with a
jointing tool after the surface has been finished. Expansion joints (1/2
inch wide) shall be provided at 100 feetmaximum spacing unless otherwise
indicated. Exposed surfaces shall be finished using a stiff bristled brush.

3.12 CURING AND PROTECTION
3.12.1 General

Concrete shall be cured by an approved method for the period of time given
below:

Concrete with Type III cement 3 days
All other concrete 7 days

Immediately after placement, concrete shall be protected from premature
drying, extremes in temperatures, rapid temperature change, mechanical
injury and damage from rain and flowing water for the duration of the
curing period. Air and forms in contact with concrete shall be maintained
at a temperature above 50 degrees F for the first 3 days and at a
temperature above 32 degrees F for the remainder of the specified curing
period. Exhaust fumes from combustion heating units shall be vented to the
outside of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equipment needed for
adequate curing and protection shall be available and at the site prior to
placing concrete. No fire or excessive heat, including welding, shall be
permitted near or in direct contact with the concrete at any time. Except
as otherwise permitted by paragraph Membrane Forming Curing Compounds,
moist curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.

Concrete containing silica fume shall be initially cured by fog misting
during finishing, followed immediately by continuous moist curing. Except
for plastic coated burlap, impervious sheeting alone shall not be used for
curing.

3.12.2 Moist Curing

Concrete to be moist-cured shall be maintained continuously wet for the
entire curing period, commencing immediately after finishing. If water or
curing materials used stain or discolor concrete surfaces which are to be
permanently exposed, the concrete surfaces shall be cleaned as approved.
When wooden forms are left in place during curing, they shall be kept wet
at all times. TIf steel forms are used in hot weather, nonsupporting
vertical forms shall be broken loose from the concrete soon after the
concrete hardens and curing water continually applied in this void. If the
forms are removed before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shall be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any
contamination and shall be completely saturated before being placed on the
concrete. The Contractor shall have an approved work system to ensure that
moist curing is continuous 24 hours per day.

3.12.3 Membrane Forming Curing Compounds

Concrete in the following areas may be cured with a pigmented curing
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compound in lieu of moist curing vertical surfaces of thickened slab edge
and piers Membrane curing shall not be used on surfaces that are to receive
any subsequent treatment depending on adhesion or bonding to the concrete,
including surfaces to which a smooth finish is to be applied or other
concrete to be bonded. However, a styrene acrylate or chlorinated rubber
compound meeting ASTM C 309, Class B requirements, may be used for surfaces
which are to be painted or are to receive bituminous roofing or
waterproofing, or floors that are to receive adhesive applications of
resilient flooring. Membrane curing compound shall not be used on surfaces
that are maintained at curing temperatures with free steam. Curing
compound shall be applied to formed surfaces immediately after the forms
are removed and prior to any patching or other surface treatment except the
cleaning of loose sand, mortar, and debris from the surface. 2All surfaces
shall be thoroughly moistened with water. Curing compound shall be applied
to slab surfaces as soon as the bleeding water has disappeared, with the
tops of joints being temporarily sealed to prevent entry of the compound
and to prevent moisture loss during the curing period. The curing compound
shall be applied in a two-coat continuous operation by approved motorized
power-spraying equipment operating at a minimum pressure of 75 psi, at a
uniform coverage of not more than 400 square feet per gallon for each coat,
and the second coat shall be applied perpendicular to the first coat.
Concrete surfaces which have been subjected to rainfall within 3 hours
after curing compound has been applied shall be resprayed by the method and
at the coverage specified. Surfaces on which clear compound is used shall
be shaded from direct rays of the sun for the first 3 days. Surfaces
coated with curing compound shall be kept free of foot and vehicular
traffic, and from other sources of abrasion and contamination during the
curing period.

3.12.4 Impervious Sheeting

The following concrete surfaces may be cured using impervious sheets:
building interior slab. However, except for plastic coated burlap,
impervious sheeting alone shall not be used for curing. Impervious-sheet
curing shall only be used on horizontal or nearly horizontal surfaces.
Surfaces shall be thoroughly wetted and be completely covered with the
sheeting. Sheeting shall be at least 18 inches wider than the concrete
surface to be covered. Covering shall be laid with light-colored side up.
Covering shall be lapped not less than 12 inches and securely weighted down
or shall be lapped not less than 4 inches and taped to form a continuous
cover with completely closed joints. The sheet shall be weighted to
prevent displacement so that it remains in contact with the concrete during
the specified length of curing. Coverings shall be folded down over
exposed edges of slabs and secured by approved means. Sheets shall be
immediately repaired or replaced if tears or holes appear during the curing
period.

3.12.5 Ponding or Immersion
Concrete shall be continually immersed throughout the curing period. Water
shall not be more than 20 degrees F less than the temperature of the
concrete.

3.12.6 Cold Weather Curing and Protection
When the daily ambient low temperature is less than 32 degrees F the
temperature of the concrete shall be maintained above 40 degrees F for the

first seven days after placing. During the period of protection removal,
the air temperature adjacent to the concrete surfaces shall be controlled
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so that concrete near the surface will not be subjected to a temperature
differential of more than 25 degrees F as determined by suitable
temperature measuring devices furnished by the Contractor, as required, and
installed adjacent to the concrete surface and 2 inches inside the surface
of the concrete. The installation of the thermometers shall be made by the
Contractor as directed.

3.13 SETTING BASE PLATES AND BEARING PLATES

After being properly positioned, column base plates, bearing plates for
beams and similar structural members, and machinery and equipment base
plates shall be set to the proper line and elevation with damp-pack bedding
mortar, except where nonshrink grout is indicated. The thickness of the
mortar or grout shall be approximately 1/24 the width of the plate, but not
less than 3/4 inch. Concrete and metal surfaces in contact with grout
shall be clean and free of o0il and grease, and concrete surfaces in contact
with grout shall be damp and free of laitance when grout is placed.
Nonshrink grout shall be used for test chamber skids.

3.13.1 Damp-Pack Bedding Mortar

Damp-pack bedding mortar shall consist of 1 part cement and 2-1/2 parts
fine aggregate having water content such that a mass of mortar tightly
squeezed in the hand will retain its shape but will crumble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding mortar by tamping or ramming with
a bar or rod until it is completely filled.

3.13.2 Nonshrink Grout

Nonshrink grout shall be a ready-mixed material requiring only the addition
of water. Water content shall be the minimum that will provide a flowable
mixture and completely fill the space to be grouted without segregation,
bleeding, or reduction of strength.

3.13.2.1 Mixing and Placing of Nonshrink Grout

Mixing and placing shall be in conformance with the material manufacturer's
instructions and as specified therein. Ingredients shall be thoroughly
dry-mixed before adding water. After adding water, the batch shall be
mixed for 3 minutes. Batches shall be of size to allow continuous
placement of freshly mixed grout. Grout not used within 30 minutes after
mixing shall be discarded. The space between the top of the concrete or
machinery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
completely retaining the grout on all sides and on top and shall be removed
after the grout has set. The placed grout shall be carefully worked by
rodding or other means to eliminate voids; however, overworking and
breakdown of the initial set shall be avoided. Grout shall not be
retempered or subjected to vibration from any source. Where clearances are
unusually small, placement shall be under pressure with a grout pump.
Temperature of the grout, and of surfaces receiving the grout, shall be
maintained at 65 to 85 degrees F until after setting.

3.13.2.2 Treatment of Exposed Surfaces
For metal-oxidizing nonshrink grout, exposed surfaces shall be cut back 1

inch and immediately covered with a parge coat of mortar consisting of 1
part portland cement and 2-1/2 parts fine aggregate by weight, with
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sufficient water to make a plastic mixture. The parge coat shall have a
smooth finish. For other mortars or grouts, exposed surfaces shall have a
smooth-dense finish and be left untreated. Curing shall comply with
paragraph CURING AND PROTECTION.

3.14 TESTING AND INSPECTION FOR CONTRACTOR QUALITY CONTROL

The Contractor shall perform the inspection and tests described below and,
based upon the results of these inspections and tests, shall take the
action required and shall submit specified reports. When, in the opinion
of the Contracting Officer, the concreting operation is out of control,
concrete placement shall cease and the operation shall be corrected. The
laboratory performing the tests shall be onsite and shall conform with ASTM
C 1077. Materials may be subjected to check testing by the Government from
samples obtained at the manufacturer, at transfer points, or at the project
site. The Government will inspect the laboratory, equipment, and test
procedures prior to start of concreting operations and at least once per
month thereafter for conformance with ASTM C 1077.

3.14.1 Grading and Corrective Action
3.14.1.1 Fine Aggregate

At least once during each shift when the concrete plant is operating, there
shall be one sieve analysis and fineness modulus determination in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in more than one size or
classification. The location at which samples are taken may be selected by
the Contractor as the most advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mixer within
specification limits. When the amount passing on any sieve is outside the
specification limits, the fine aggregate shall be immediately resampled and
retested. If there is another failure on any sieve, the fact shall
immediately reported to the Contracting Officer, concreting shall be
stopped, and immediate steps taken to correct the grading.

3.14.1.2 Coarse Aggregate

At least once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The location at which samples are taken may be
selected by the Contractor as the most advantageous for production control.
However, the Contractor shall be responsible for delivering the aggregate
to the mixer within specification limits. A test record of samples of
aggregate taken at the same locations shall show the results of the current
test as well as the average results of the five most recent tests including
the current test. The Contractor may adopt limits for control coarser than
the specification limits for samples taken other than as delivered to the
mixer to allow for degradation during handling. When the amount passing
any sieve is outside the specification limits, the coarse aggregate shall
be immediately resampled and retested. If the second sample fails on any
sieve, that fact shall be reported to the Contracting Officer. Where two
consecutive averages of 5 tests are outside specification limits, the
operation shall be considered out of control and shall be reported to the
Contracting Officer. Concreting shall be stopped and immediate steps shall
be taken to correct the grading.
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3.14.2 Quality of Aggregates

Thirty days prior to the start of concrete placement, the Contractor shall
perform all tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placement, the Contractor shall
perform tests for aggregate quality at least every three months, and when
the source of aggregate or aggregate quality changes. Samples tested after
the start of concrete placement shall be taken immediately prior to
entering the concrete mixer.

3.14.3 Scales, Batching and Recording

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at least once every three months. Such tests
shall also be made as directed whenever there are variations in properties
of the fresh concrete that could result from batching errors. Once a week
the accuracy of each batching and recording device shall be checked during
a weighing operation by noting and recording the required weight, recorded
weight, and the actual weight batched. At the same time, the Contractor
shall test and ensure that the devices for dispensing admixtures are
operating properly and accurately. When either the weighing accuracy or
batching accuracy does not comply with specification requirements, the
plant shall not be operated until necessary adjustments or repairs have
been made. Discrepancies in recording accuracies shall be corrected
immediately.

3.14.4 Batch-Plant Control

The measurement of concrete materials including cementitious materials,
each size of aggregate, water, and admixtures shall be continuously
controlled. The aggregate weights and amount of added water shall be
adjusted as necessary to compensate for free moisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limits. A report shall be prepared indicating type and
source of cement used, type and source of pozzolan or slag used, amount and
source of admixtures used, aggregate source, the required aggregate and
water weights per cubic yard, amount of water as free moisture in each size
of aggregate, and the batch aggregate and water weights per cubic yard for
each class of concrete batched during each day's plant operation.

3.14.5 Concrete Mixture

a. Air Content Testing. Air content tests shall be made when test
specimens are fabricated. In addition, at least two tests for air
content shall be made on randomly selected batches of each
separate concrete mixture produced during each 8-hour period of
concrete production. Additional tests shall be made when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for normal weight concrete and ASTM C
173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all times be readily available to
the Government and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are made. When a single test result
reaches either the upper or lower action limit, a second test
shall immediately be made. The results of the two tests shall be
averaged and this average used as the air content of the batch to
plot on both the air content and the control chart for range, and
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for determining need for any remedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each mixture on which an
"average line" is set at the midpoint of the specified air content
range from paragraph Air Entrainment. An upper warning limit and
a lower warning limit line shall be set 1.0 percentage point above
and below the average line, respectively. An upper action limit
and a lower action limit line shall be set 1.5 percentage points
above and below the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary control
chart for range where an upper warning limit is set at 2.0
percentage points and an upper action limit is set at 3.0
percentage points. Samples for air content may be taken at the
mixer, however, the Contractor is responsible for delivering the
concrete to the placement site at the stipulated air content. If
the Contractor's materials or transportation methods cause air
content loss between the mixer and the placement, correlation
samples shall be taken at the placement site as required by the
Contracting Officer, and the air content at the mixer controlled
as directed.

b. Air Content Corrective Action. Whenever points on the control
chart for percent air reach either warning limit, an adjustment
shall immediately be made in the amount of air-entraining
admixture batched. As soon as practical after each adjustment,
another test shall be made to verify the result of the adjustment.

Whenever a point on the secondary control chart for range reaches
the warning limit, the admixture dispenser shall be recalibrated
to ensure that it is operating accurately and with good
reproducibility. Whenever a point on either control chart reaches
an action limit line, the air content shall be considered out of
control and the concreting operation shall immediately be halted
until the air content is under control. Additional air content
tests shall be made when concreting is restarted.

c. Slump Testing. In addition to slump tests which shall be made
when test specimens are fabricated, at least four slump tests
shall be made on randomly selected batches in accordance with ASTM
C 143/C 143M for each separate concrete mixture produced during
each 8-hour or less period of concrete production each day. Also,
additional tests shall be made when excessive variation in
workability is reported by the placing foreman or Government
inspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Government and
shall be submitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. When a single slump test reaches or goes beyond
either the upper or lower action limit, a second test shall
immediately be made. The results of the two tests shall be
averaged and this average used as the slump of the batch to plot
on both the control charts for slump and the chart for range, and
for determining need for any remedial action. Limits shall be set
on separate control charts for slump for each type of mixture.

The upper warning limit shall be set at 1/2 inch below the maximum
allowable slump specified in paragraph Slump in PART 1 for each
type of concrete and an upper action limit line and lower action
limit line shall be set at the maximum and minimum allowable
slumps, respectively, as specified in the same paragraph. The
range between each consecutive slump test for each type of mixture

SECTION 03300A Page 34



Relocate Environmental Testing Mission Aberdeen Proving Ground, MD
7 June 2004

shall be plotted on a single control chart for range on which an
upper action limit is set at 2 inches. Samples for slump shall be
taken at the mixer. However, the Contractor is responsible for
delivering the concrete to the placement site at the stipulated
slump. If the Contractor's materials or transportation methods
cause slump loss between the mixer and the placement, correlation
samples shall be taken at the placement site as required by the
Contracting Officer, and the slump at the mixer controlled as
directed.

d. Slump Corrective Action. Whenever points on the control charts
for slump reach the upper warning limit, an adjustment shall
immediately be made in the batch weights of water and fine
aggregate. The adjustments are to be made so that the total water
content does not exceed that amount allowed by the maximum w/c
ratio specified, based on aggregates which are in a saturated
surface dry condition. When a single slump reaches the upper or
lower action limit, no further concrete shall be delivered to the
placing site until proper adjustments have been made. Immediately
after each adjustment, another test shall be made to verify the
correctness of the adjustment. Whenever two consecutive
individual slump tests, made during a period when there was no
adjustment of batch weights, produce a point on the control chart
for range at or above the upper action limit, the concreting
operation shall immediately be halted, and the Contractor shall
take appropriate steps to bring the slump under control.
Additional slump tests shall be made as directed.

e. Temperature. The temperature of the concrete shall be measured
when compressive strength specimens are fabricated. Measurement
shall be in accordance with ASTM C 1064. The temperature shall be
reported along with the compressive strength data.

f. Strength Specimens. At least one set of test specimens shall be
made, for compressive or flexural strength as appropriate, on each
different concrete mixture placed during the day for each 500
cubic yards or portion thereof of that concrete mixture placed
each day. Additional sets of test specimens shall be made, as
directed by the Contracting Officer, when the mixture proportions
are changed or when low strengths have been detected. A truly
random (not haphazard) sampling plan shall be developed by the
Contractor and approved by the Contracting Officer prior to the
start of construction. The plan shall assure that sampling is
done in a completely random and unbiased manner. A set of test
specimens for concrete with a 28-day specified strength per
paragraph Strength Requirements in PART 1 shall consist of four
specimens, two to be tested at 7 days and two at 28 days. Test
specimens shall be molded and cured in accordance with ASTM C 31/C
31M and tested in accordance with ASTM C 39/C 39M for test
cylinders and ASTM C 78 for test beams. Results of all strength
tests shall be reported immediately to the Contracting Officer.
Quality control charts shall be kept for individual strength
"tests", ("test" as defined in paragraph Strength Requirements in
PART 1) moving average of last 3 "tests" for strength, and moving
average for range for the last 3 "tests" for each mixture. The
charts shall be similar to those found in ACI 214.3R.
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3.14.6 Inspection Before Placing

Foundations, construction joints, forms, and embedded items shall be
inspected by the Contractor in sufficient time prior to each concrete
placement in order to certify to the Contracting Officer that they are
ready to receive concrete. The results of each inspection shall be
reported in writing.

3.14.7 Placing

The placing foreman shall supervise placing operations, shall determine
that the correct quality of concrete or grout is placed in each location as
specified and as directed by the Contracting Officer, and shall be
responsible for measuring and recording concrete temperatures and ambient
temperature hourly during placing operations, weather conditions, time of
placement, volume placed, and method of placement. The placing foreman
shall not permit batching and placing to begin until it has been verified
that an adequate number of vibrators in working order and with competent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. If any batch of concrete fails to
meet the temperature requirements, immediate steps shall be taken to
improve temperature controls.

3.14.8 Vibrators

The frequency and amplitude of each vibrator shall be determined in
accordance with COE CRD-C 521 prior to initial use and at least once a
month when concrete is being placed. Additional tests shall be made as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determined while the vibrator is
operating in concrete with the tachometer being held against the upper end
of the vibrator head while almost submerged and just before the vibrator is
withdrawn from the concrete. The amplitude shall be determined with the
head vibrating in air. Two measurements shall be taken, one near the tip
and another near the upper end of the vibrator head, and these results
averaged. The make, model, type, and size of the vibrator and frequency
and amplitude results shall be reported in writing. Any vibrator not
meeting the requirements of paragraph Consolidation, shall be immediately
removed from service and repaired or replaced.

3.14.9 Curing Inspection

a. Moist Curing Inspections. At least once each shift, and not less
than twice per day on both work and non-work days, an inspection
shall be made of all areas subject to moist curing. The surface
moisture condition shall be noted and recorded.

b. Moist Curing Corrective Action. When a daily inspection report
lists an area of inadequate curing, immediate corrective action
shall be taken, and the required curing period for those areas
shall be extended by 1 day.

c. Membrane Curing Inspection. No curing compound shall be applied
until the Contractor has verified that the compound is properly
mixed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of compound used by
measurement of the container and the area of concrete surface
covered, shall compute the rate of coverage in square feet per
gallon, and shall note whether or not coverage is uniform.

SECTION 03300A Page 36



Relocate Environmental Testing Mission Aberdeen Proving Ground, MD
7 June 2004

d. Membrane Curing Corrective Action. When the coverage rate of the
curing compound is less than that specified or when the coverage
is not uniform, the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At least once each shift and once per
day on non-work days, an inspection shall be made of all areas
being cured using impervious sheets. The condition of the
covering and the tightness of the laps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. When a daily inspection report
lists any tears, holes, or laps or joints that are not completely
closed, the tears and holes shall promptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.14.10 Cold-Weather Protection

At least once each shift and once per day on non-work days, an inspection
shall be made of all areas subject to cold-weather protection. Any
deficiencies shall be noted, corrected, and reported.

3.14.11 Mixer Uniformity

a. Stationary Mixers. Prior to the start of concrete placing and
once every 6 months when concrete is being placed, or once for
every 75,000 cubic yards of concrete placed, whichever results in
the shortest time interval, uniformity of concrete mixing shall be
determined in accordance with ASTM C 94.

b. Truck Mixers. Prior to the start of concrete placing and at least
once every 6 months when concrete is being placed, uniformity of
concrete mixing shall be determined in accordance with ASTM C 94/C
94M. The truck mixers shall be selected randomly for testing.
When satisfactory performance is found in one truck mixer, the
performance of mixers of substantially the same design and
condition of the blades may be regarded as satisfactory.

c. Mixer Uniformity Corrective Action. When a mixer fails to meet
mixer uniformity requirements, either the mixing time shall be
increased, batching sequence changed, batch size reduced, or
adjustments shall be made to the mixer until compliance is
achieved.

3.14.12 Reports

All results of tests or inspections conducted shall be reported informally
as they are completed and in writing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During
periods of cold-weather protection, reports of pertinent temperatures shall
be made daily. These requirements do not relieve the Contractor of the
obligation to report certain failures immediately as required in preceding
paragraphs. Such reports of failures and the action taken shall be
confirmed in writing in the routine reports. The Contracting Officer has
the right to examine all contractor quality control records.

-- End of Section --
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SECTION 08520A

ALUMINUM AND ENVIRONMENTAL CONTROL ALUMINUM WINDOWS

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ALUMINUM ASSOCIATION (AA)

AA DAF-45 (2003) Designation System for Aluminum
Finishes

AMERICAN ARCHITECTURAL MANUFACTURERS ASSOCIATION (AAMA)

AAMA 101 (1999) Voluntary Specifications for
Aluminum, Vinyl (PVC) and Wood Windows and
Glass Doors

ASTM INTERNATIONAL (ASTM)

ASTM E 283 (1991; R 1999) Determining the Rate of Air
Leakage Through Exterior Windows, Curtain
Walls, and Doors Under Specified Pressure
Differences Across the Specimen

ASTM E 330 (2002) Structural Performance of Exterior
Windows, Doors, Skylights and Curtain
Walls by Uniform Static Air Pressure
Difference

ASTM E 547 (2000) Water Penetration of Exterior
Windows, Skylights, Doors, and Curtain
Walls by Cyclic Static Air Pressure
Difference

NATIONAL FENESTRATION RATING COUNCIL (NFRC)

NFRC 100 (2001) Procedure for Determining
Fenestration Product U-Factors

NFRC 200 (2001) Procedure for Determining
Fenestration Product Solar Heat Gain
Coefficient and Visible Transmittance at
Normal Incidence

1.2 WINDOW PERFORMANCE
Aluminum windows shall meet the following performance requirements.

Testing requirements shall be performed by an independent testing
laboratory or agency.
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2.1 Structural Performance

Structural test pressures on window units shall be for positive load
(inward) and negative load (outward) in accordance with ASTM E 330. After
testing, there shall be no glass breakage, permanent damage to fasteners,
hardware parts, support arms or actuating mechanisms or any other damage
which could cause window to be inoperable. There shall be no permanent
deformation of any main frame, sash or ventilator member in excess of the
requirements established by AAMA 101 for the window types and
classification specified in this section.

2.2 Air Infiltration

Air infiltration shall not exceed the amount established by AAMA 101 for
each window type when tested in accordance with ASTM E 283.

.2.3 Water Penetration

Water penetration shall not exceed the amount established by AAMA 101 for
each window type when tested in accordance with ASTM E 547

.2.4 Thermal Performance

Thermal transmittance for thermally broken aluminum windows with insulating
glass shall not exceed a U-factor of 0.75 Btu/hr—ftz—F determined according
to NFRC 100, and a solar heat gain coefficient (SHGC) of 0.40 Btu/hr—ft2—F

determined according to NFRC 200. Window units shall comply with the U.S.
Department of Energy, Energy Star Window Program for the Southern Climate

Zone..0.40 Btu/hr—ftZ—F determined according to NFRC 100, and a solar heat

gain coefficient (SHGC) of0.55 Btu/hr—ft2—F determined according to NFRC 200.
Window units shall comply with the U.S. Department of Energy, Energy Star
Window Program for the Central Climate Zone..0.35 Btu/hr—ftz—F determined

according to NFRC 100. Window units shall comply with the U.S. Department
of Energy, Energy Star Window Program for the Northern Climate Zone.

.2.5 Condensation Index Rating

The condensation index rating shall be 85 as determined using NFRC approved
software THERM.

.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Aluminum Windows; G AE
Drawings indicating elevations of window, rough-opening
dimensions for each type and size of window, full-size sections,

thicknesses of metal, fastenings, methods of installation and
anchorage, connections with other work, type of wall construction,

SECTION 08520A Page 2



Relocate Environmental Testing Mission Aberdeen Proving Ground, MD
7 June 2004

size and spacing of anchors, method of glazing, types and
locations of operating hardware, mullion details, weatherstripping
details,

SD-03 Product Data
Aluminum Windows; G AE
Manufacturer's descriptive data and catalog cut sheets.

Manufacturer's preprinted installation instructions and cleaning
instructions.

SD-04 Samples
Aluminum Windows; G AE
Submit three color samples of the specified finishes.
SD-06 Test Reports
Aluminum Windows; G AE
Reports for each type of aluminum window attesting that

identical windows have been tested and meet all performance
requirements established under paragraph WINDOW PERFORMANCE.

SD-07 Certificates
Aluminum Windows; G AE

Certificates stating that the aluminum windows are AAMA
certified conforming to requirements of this section. Labels or
markings permanently affixed to the window will be accepted in
lieu of certificates. Product ratings determined using NFRC 100
and NFRC 200 shall be authorized for certification and properly
labeled by the manufacturer.

1.4 QUALIFICATION

Window manufacturer shall specialize in designing and manufacturing the
type of aluminum windows specified in this section, and shall have a
minimum of 5 years of documented successful experience. Manufacturer shall
have the facilities capable of meeting contract requirements, single-source
responsibility and warranty.

1.5 DELIVERY AND STORAGE
Aluminum windows shall be delivered to project site and stored in
accordance with manufacturer's recommendations. Damaged windows shall be

replaced with new windows.

1.6 WARRANTY

Manufacturer's standard performance guarantees or warranties that extend
beyond a 1 year period shall be provided.
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PART 2 PRODUCTS
2.1 ALUMINUM WINDOW TYPES

Aluminum windows shall consist of complete units including sash, glass,
frame, weatherstripping, , and hardware. Windows shall conform to AAMA 101.
Windows shall be thermal break type double-glazed. Thermal barrier shall

be neoprene, rigid vinyl, or polyurethane and shall be resistant to
weather. Window members shall be heli-arc welded or angle-reinforced and
mechanically joined and sealed. Exposed welded joints shall be dressed and
finished. Joints shall be permanent and weathertight. Frames shall be
constructed to provide a minimum 1/4 inch thermal break between the
exterior and interior frame surfaces. Sash corners shall be internally
sealed to prevent air and water leaks. Inner sash shall be key-controlled
to swing to the interior to allow maintenance and replacement of the glass.
Not less than 4 control keys shall be furnished.

2.1.1 Fixed Windows

Aluminum fixed (F) windows shall conform to AAMA 101 F-HC40 type,
non-operable double glazed frame, complete with provisions for reglazing in
the field.

2.1.1.1 Double insulating glass units
A. Construction

Two panes of glass separated by a dehydrated airspace and hermetically
sealed. Dimensional tolerances shall be as specified in SIGMA A1202. The
units shall conform to ASTM E 773 and ASTM E 774, Class A. Spacer shall be
roll-formed, with bent or tightly welded or keyed and sealed joints to
completely seal the spacer periphery and eliminate moisture and hydrocarbon
vapor transmission into airspace through the corners. Primary seal shall
be compressed polyisobutylene and the secondary seal shall be a specially
formulated silicone.

B. Exterior glass lite

1. Thickness: 1/4", nominal.
2. Tint: clear.

3 Type: Laminated annealed.
(

As specified in Section 08800 "Glazing".

C. Interior glass lite

1. Thickness: 1/4", nominal.
2. Tint: clear.

3 Type: Laminated annealed.
(

As specified in Section 08800"Glazing".

2.2 WEATHERSTRIPPING
Weatherstripping for ventilating sections shall be of type designed to meet

water penetration and air infiltration requirements specified in this
section in accordance with AAMA 101, and shall be manufactured of material
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compatible with aluminum and resistant to weather. Weatherstrips shall be
factory-applied and easily replaced in the field. Neoprene or
polyvinylchloride weatherstripping are not acceptable where exposed to
direct sunlight.

.3 ACCESSORIES

3.1 Fasteners

Fastening devices shall be window manufacturer's standard design made from
aluminum, non-magnetic stainless steel, cadmium-plated steel,
nickel/chrome-plated steel in compliance with AAMA 101. Self-tapping sheet
metal screws will not be acceptable for material thicker than 1/16 inch.

.3.2 Hardware

Hardware shall be as specified for each window type and shall be fabricated
of aluminum, stainless steel, cadmium-plated steel, zinc-plated steel or
nickel/chrome-plated steel in accordance with requirements established by
AAMA 101.

.3.3 Window Anchors

Anchoring devices for installing windows shall be made of aluminum,
cadmium-plated steel, stainless steel, or zinc-plated steel conforming to
AAMA 101.

.4 GLASS AND GLAZING

Aluminum windows shall be designed for inside glazing, field glazing, and
for glass types scheduled on drawings and specified in Section 08800
GLAZING. Units shall be complete with glass and glazing provisions to meet
AAMA 101. Glazing material shall be compatible with aluminum, and shall
not require painting.

.5 FINISH

.5.1 Anodized Aluminum Finish

Exposed surfaces of aluminum windows shall be finished with anodic coating
conforming to AA DAF-45: Architectural Class II, AA-M10-C22-A31, clear
anodic coating, 0.4 to 0.7 mil thick, 204-R1 Natural Color . Finish shall
be free of scratches and other blemishes.

PART 3 EXECUTION

3

.1 INSTALLATION

Aluminum windowsg shall be installed in accordance with approved shop
drawings and manufacturer's published instructions. Aluminum surfaces in
contact with masonry, concrete, wood and dissimilar metals other than
stainless steel, zinc, cadmium or small areas of white bronze, shall be
protected from direct contact using protective materials recommended by
AAMA 101. The completed window installation shall be watertight in
accordance with Section 07920 JOINT SEALANTS. Glass and glazing shall be
installed in accordance with requirements of this section and Section 08800
GLAZING.
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2 ADJUSTMENTS AND CLEANING

2.1 Cleaning

Aluminum window finish and glass shall be cleaned on exterior and interior
sides in accordance with window manufacturer's recommendations. Alkaline
or abrasive agents shall not be used. Precautions shall be taken to avoid

scratching or marring window finish and glass surfaces.

-- End of Section --
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SECTION 13120

PREENGINEERED METAL BUILDINGS

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

ALUMINUM ASSOCIATION (ARA)

AA 30 (1986) Aluminum Structures, Construction
Manual Series Section 1

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC FCD (1990) Quality Certification Program
Description
AISC Pub No. S303 (2000) Code of Standard Practice for Steel

Buildings and Bridges
AISC S329 (1985) Allowable Stress Design
Specification for Structural Joints Using

ASTM A 325 or A 490 Bolts

AISC S335 (1989) Structural Steel Buildings
Allowable Stress Design and Plastic Design

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7 (1998) Minimum Design Loads for Buildings
and Other Structures

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A 36/A 36M (1996) Carbon Structural Steel

ASTM A 53/A 53M (1999b) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

ASTM A 252 (1998) Welded and Seamless Steel Pipe Piles

ASTM A 463/A 463M (2000) Steel Sheet, Aluminum-Coated by the

Hot-Dip Process

ASTM A 500 (1993) Cold-Formed Welded and Seamless
Carbon Steel Structural Tubing in Rounds
and Shapes

ASTM A 501 (1999) Hot-Formed Welded and Seamless

Carbon Steel Structural Tubing

ASTM A 529/A 529M (1994) High-Strength Carbon-Manganese
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Steel of Structural Quality

ASTM A 570/A 570M (1998) Steel, Sheet and Strip, Carbon,
Hot-Rolled, Structural Quality

ASTM A 572/A 572M (1994; Rev. C) High-Strength Low-Alloy
Columbium-Vanadium of Structural Steel

ASTM A 588/A 588M (1994) High-Strength Low-Alloy Structural
Steel with 50 ksi (345 MPa) Minimum Yield
Point to 4 in. (100 mm) Thick

ASTM A 606 (1998) Steel, Sheet and Strip,
High-Strength, Low-Alloy, Hot-Rolled and
Cold-Rolled, with Improved Atmospheric
Corrosion Resistance

ASTM A 607 (1998) Steel, Sheet and Strip,
High-Strength, Low-Alloy, Columbium or
Vanadium, or Both, Hot-Rolled and
Cold-Rolled

ASTM A 618 (1999) Hot-Formed Welded and Seamless
High-Strength Low-Alloy Structural Tubing

ASTM A 653/A 653M (1996) Sheet Steel, Zinc-Coated
(Galvanized) or Zinc-Iron Alloy-Coated
(Galvannealed) by the Hot-Dip Process

ASTM A 755/A 755M (1995) Steel Sheet, Metallic Coated by the
Hot-Dip Process and Prepainted by the
Coil-Coating Process for Exterior Exposed
Building Products

ASTM A 792/A 792M (1996) Steel Sheet, 55% Aluminum-Zinc
Alloy-Coated by the Hot Dip Process

ASTM B 209 (1996) Aluminum and Aluminum-Alloy Sheet
and Plate

ASTM B 221 (1996) Aluminum and Aluminum-Alloy
Extruded Bars, Rods, Wire, Profiles, and
Tubes

ASTM B 241/B 241M (2000) Aluminum and Aluminum-Alloy

Seamless Pipe and Seamless Extruded Tube

ASTM B 308/B 308M (2000) Aluminum-Alloy 6061-T6 Standard
Structural Profiles

ASTM B 429 (2000) Aluminum-Alloy Extruded Structural
Pipe and Tube

ASTM C 236 (1989; R 1993) Steady-State Thermal
Performance of Building Assemblies by
Means of a Guarded Hot Box

ASTM C 518 (1998) Steady-State Heat Flux Measurements

and Thermal Transmission Properties by
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Means of the Heat Flow Meter Apparatus

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal
Insulation
ASTM C 612 (2000) Mineral Fiber Block and Board

Thermal Insulation

ASTM C 1289 (1998) Faced Rigid Cellular
Polyisocyanurate Thermal Insulation Board

ASTM D 522 (1993; Rev. A) Mandrel Bend Test of
Attached Organic Coatings

ASTM D 523 (1989; R 1994) Specular Gloss

ASTM D 610 (1995) Evaluating Degree of Rusting on
Painted Steel Surfaces

ASTM D 714 (1987; R 1994el) Evaluating Degree of
Blistering of Paints

ASTM D 828 (1993) Tensile Properties of Paper and
Paperboard Using
Constant-Rate-of-Elongation Apparatus

ASTM D 968 (1993) Abrasion Resistance of Organic
Coatings by Falling Abrasive

ASTM D 1308 (1987; R 1998) Effect of Household
Chemicals on Clear and Pigmented Organic
Finishes

ASTM D 1654 (1992) Evaluation of Painted or Coated
Specimens Subjected to Corrosive
Environments

ASTM D 2244 (1993) Calculation of Color Differences
from Instrumentally Measured Color
Coordinates

ASTM D 2247 (1994) Water Resistance of Coatings in 100
Percent Relative Humidity

ASTM D 2794 (1993) Resistance of Organic Coatings to
the Effects of Rapid Deformation (Impact)

ASTM D 3359 (1995; Rev. A) Measuring Adhesion by Tape
Test
ASTM D 4214 (1989) Evaluating Degree of Chalking of

Exterior Paint Films

ASTM D 4397 (1996) Polyethylene Sheeting for
Construction, Industrial, and Agricultural
Applications

ASTM D 5894 (1996) Standard Practice for Cyclic Salt

Fog/UV Exposure of Painted Metal,
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(Alternating Exposures in a Fog/Dry
Cabinet and a UV/Condensation Cabinet)

ASTM E 84 (1997; Rev. A) Surface Burning
Characteristics of Building Materials

ASTM E 96 (1995) Water Vapor Transmission of
Materials
ASTM G 23 (1996) Operating Light-Exposure Apparatus

(Carbon-Arc Type) with and Without Water
for Exposure of Nonmetallic Materials

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 (1996) Structural Welding Code - Steel
MATERIAL HANDLING INDUSTRY OF AMERICA (MHI)

MHI CMAA 70 (1994) Electric Overhead Traveling Cranes
METAL BUILDING MANUFACTURERS ASSOCIATION (MBMA)

MBMA LRMBSM (1986; Supp. 1990) Low Rise Metal Building
Systems Manual

SHEET METAL & AIR CONDITIONING CONTRACTORS' NATIONAL ASSOCIATION
(SMACNA)

SMACNA Arch. Manual (1993; Errata; Addenda Oct 1997)
Architectural Sheet Metal Manual

STEEL DECK INSTITUTE (SDI)
SDI Diaphram Mnl (1991) Diaphragm Design Manual
ANSI/SDI 100 (1991) Standard Steel Doors and Frames
UNDERWRITERS LABORATORIES (UL)

UL 580 (1994; R 1997) Uplift Resistance of Roof
Assemblies

1.2 SYSTEM DESCRIPTION
1.2.1 Design Requirements
1.2.1.1 Design Analysis

The design analysis shall be the design of a licensed Professional Engineer
experienced in design of this work and shall include complete calculations
for the building, its components, and the foundations. Foundations shown
on the drawings are based on loads derived from a representative set of
similar building types. The Contractor shall obtain the services of a
licensed Professional Engineer to verify that the foundations shown are
adequate for the building supplied using the criteria in paragraph
Foundations. Formulas and references shall be identified. Assumptions and
conclusions shall be explained, and cross-referencing shall be clear. Wind
forces on various parts of the structure, both positive and negative

SECTION 13120 Page 4



Relocate Environmental Testing Mission Aberdeen Proving Ground, MD
7 June 2004

pressure, shall be calculated with the controlling pressure summarized.
Lateral forces due to seismic loading shall be calculated and tabulated for
the various parts and portions of the building. Computer programmed
designs shall be accompanied by stress values and a letter of
certification, signed by a licensed Professional Engineer, stating the
design criteria and procedures used and attesting to the adequacy and
accuracy of the design. A narrative of the computer program delineating
the basic methodology shall be included. Computer program output shall be
annotated and supplemented with sketches to verify the input and output.
Critical load conditions used in the final sizing of the members shall be
emphasized. The design analysis shall include the name and office phone
number of the designer, who shall function as a point of contact to answer
questions during the detail drawing review.

1.2.1.2 Dimensions

Building dimensions shall be as standard with manufacturer, not less than

those indicated, but exceeding the indicated dimensions only by the amount
of the closest standard size thereto. Eave height shall be measured from

the top of finished floor to intersection of insides of roof and sidewall

sheets. The clear height between finished floor and bottom of roof steel

shall be as indicated.

1.2.1.3 Framing

Provide building with vertical walls and gable roof. Building shall be
structures with one of the following framing systems: self-framing, column
with single-span or continuous trusses, continuous beam frames, column with
rigid frame, or rigid frame type, similar to AISC S335, Type I
construction. End walls shall be of rigid frame . Roof slope shall be a
minimum of 1 to 12 to a maximum of = 1 to 10 . Roof slope greater than
that indicated may be furnished if the required materials are provided and
appropriate drawings are submitted and approved. Design framed openings
structurally.

1.2.1.4 Foundation Requirements
Design foundations for allowable soil bearing pressure and a minimum bottom
of footing depth as indicated. Use a factor of safety of 1.5 for
overturning, sliding and uplift, and a concrete compressive strength as
specified in Section 03300, "Cast-In-Place Concrete." The foundation loads
are supplied by the building manufacturer.

1.2.2 Performance Requirements
MBMA LRMBSM, for loading combinations and definitions with the exceptions
of wind load and special collateral loads. Design for each material shall
be as specified by the Design Authority as listed in MBMA LRMBSM.

1.2.2.1 Dead Loads
The dead load shall consist of the weight of all permanent construction
such as roof, framing, covering members and all other materials of the
building system.

1.2.2.2 Roof Live Loads

a. Uniform Loads: Uniform roof live loads, including maintenance

traffic and construction loads, shall be determined and applied in
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accordance with ASCE 7.

b. Concentrated Loads: In addition to ASCE 7 roof live loads, a
minimum design concentrated load of 300 pounds shall be used to
simulate a construction load on roof panels. The concentrated
load shall be applied at the panel midspan and shall be resisted
by a single standing seam metal roof panel, or a 24 inches wide
corrugated metal panel, assumed to be acting as a beam. The
undeformed shape of the panel shall be used to determine the
section properties.

1.2.2.3 Roof Snow Loads

The design roof snow loads, including effects of drifting, shall be
determined and applied in accordance with ASCE 7.

1.2.2.4 Wind Loads

Compute and apply wind pressures, ASCE 7. Basic wind speed and multiplying
factors are as indicated.

1.2.2.5 Impact Loads

Impact loads due to standard forklifts shall be applied as indicated in
MBMA LRMBSM and AISC S335.

1.2.2.6 Collateral Loads
As indicated.
1.2.2.7 Deflection

a. Structural Members: The maximum deflection of main framing
members shall not exceed 1/240th of their respective spans. The
maximum deflection due to live load in roof panels and purlins
shall not exceed 1/180th of their respective spans.

b. Roof Panels: UL 580, Class 90. The design analysis shall
establish that the roof when deflected under dead plus live or
snow loads, will not result in a negative gradient. Maximum
deflections shall be based on sheets continuous across two or more
supports with sheets unfastened and fully free to deflect. 1In
addition, the roof decking shall be designed for a 200-pound
concentrated load at midspan on a 12 inch wide section of deck.
Panels thinner than 0.03 inches are not permitted for diaphragms
used to resist seismic loads in Seismic Zones 2 through 4.

c. Wall Panels: The maximum deflection due to wind on wall panels
and girts shall be limited to 1/120th of their respective spans
except that when interior finishes are used the maximum allowable
deflection shall be limited to 1/180th of their respective spans.

d. Openings: Limit deflections of steel framing above and along the
side of rolling door openings to a maximum of 1/2 the allowable
movement in the telescoping top roller of the doors to ensure
proper operation. Frame all equipment openings over 12 by 12
inches.
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1.2.2.8 Provisions for Gutters and Downspouts
Gutters and downspouts shall be designed according to the requirements of
SMACNA Arch. Manual for storms which should be exceeded only once in 5
years and with adequate provisions for thermal expansion and contraction.
Supports for gutters and downspouts shall be designed for the anticipated
loads.

1.2.2.9 Provisions for Louvers

Louvers shall be be provided as indicated and as specidied in Section
10201N "Metal Wall Louvers..

1.2.2.10 Ventilators

b. Continuous Ventilators: Continuous roof ventilators shall be
ridge mounted gravity type, without dampers.

1.2.2.11 Drift Provisions
Lateral deflections, or drift, at the roof level of a structure in relation
to the floor or slab on grade, caused by deflection of horizontal force
resisting elements, shall conform to MBMA LRMBSM

1.2.2.12 Grounding and Lightning Protection

Grounding and lightning protection shall be provided as specified in
Section 13100, Lightning Protection System."

1.3 SUBMITTALS
Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
SD-02 Shop Drawings
Preengineered building; G AE
Template for anchor bolts
Submit as necessary to erect the building and install components.
SD-03 Product Data

Preengineered metal building materials

Submit sufficient data indicating conformance to specified
requirements on materials provided under this section.

Instruction Manuals

Manufacturer's literature for individual building component
systems.

Erection
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Manufacturer's erection instruction and erection drawings
describing the preparation requirements, assembly sequence,
temporary bracing, shoring, and related information necessary for
erection of the metal building including its structural framework
and components.

Qualifications

Qualifications of the manufacturer, the manufacturer's
Representative when one is used, and gqualifications and experience
of the building erector. A brief list of locations where
buildings of similar design have been used shall be included with
the detail drawings and shall also include information regarding
date of completion, name and address of owner, and how the
structure is used.

SD-04 Samples
Factory color finish

Submit one sample of each color indicated for verification that
the color matches the colors indicated. Where colors are not
indicated, submit not less than four different samples of
manufacturer's standard colors for selection by the Contracting
Officer.

Accessories

One sample of each type of flashing, trim, closure, cap and
similar items. Size shall be sufficient to show construction and
configuration.

Roofing and Siding

One piece of each type and finish (exterior and interior) to be
used, 9 inches long, full width. The sample for factory color
finished covering shall be accompanied by certified laboratory
test reports showing that the sheets to be furnished are produced
under a continuing quality control program and that a
representative sample consisting of not less than 5 pieces has
been tested and has met the quality standards specified for
factory color finish.

Fasteners

Two samples of each type to be used, with statement regarding
intended use. If so requested, random samples of bolts, nuts, and
washers as delivered to the job site shall be taken in the
presence of the Contracting Officer and provided to the
Contracting Officer for testing to establish compliance with
specified requirements.

Insulation

One piece of each type to be used, and descriptive data covering
installation.

Gaskets and Insulating Compounds
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Two samples of each type to be used and descriptive data.
Sealant
One sample, approximately 1 pound, and descriptive data.
Wall Liners
One piece, 9 inches long, full width.
SD-05 Design Data
Building; G AE
Foundation loads; G AE
Anchor bolts; G AE
Purlins and girts; G AE
Bracing; G AE
SD-06 Test Reports
Factory Color Finish
Insulation
SD-07 Certificates
Preengineered metal building materials

Submit certificates attesting that materials comply with this
specification.

SD-10 Operation and Maintenance Data
Preengineered Building, data package 1; G

Submit operation and maintenance data in accordance with Section
01781, "Operation and Maintenance Data."

1.4 QUALITY ASSURANCE
1.4.1 Qualifications
1.4.1.1 Manufacturer
The manufacturer shall have AISC FCD, category MB certification.
1.4.1.2 Installer

Erector shall have specialized experience in the erection of metal building
systems for a period of at least 3 years.

1.4.1.3 Manufacturer's Representative
A representative designated by the building manufacturer, who is familiar

with the design of the building supplied and experienced in the erection of
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metal buildings similar in size to the one required under this contract,
shall be present at the job site during construction, from the start of the
structural framing erection until completion of the installation of the
exterior covering, to assure that the building is erected properly.

1.4.2 Regulatory Requirements
1.4.2.1 Drawings: Preengineered Building

Submit complete design drawings for the preengineered building. Submit
drawings for the foundations and anchorage.

1.4.2.2 Design Data Building

Submit design calculations for the entire preengineered building and
foundations, prepared and stamped by a professional engineer. Also submit
for components requested, and stamp with the seal of a professional
engineer. Include sizes and location of anchor bolts.

1.4.3 Coordination Meeting

A coordination meeting shall be held within 45 days after contract award
for mutual understanding of the metal building system contract
requirements. This meeting shall take place at the building site and shall
include representatives from the Contractor, the roofing/metal building
system manufacturer, the roofing/metal building supplier, the erector, the
designer, and the Contracting Officer. All items required by paragraph
SUBMITTALS shall be discussed, including applicable standard manufacturer
shop drawings, and the approval process. The Contractor shall coordinate
time and arrangements for the meeting.

1.5 DELIVERY, STORAGE, AND HANDLING

Deliver, store, and handle manufactured items so that materials remain dry
and undamaged. Do not store in contact with materials that might cause
staining.

1.6 WARRANTIES
1.6.1 Warranty

The Metal Building System, composed of framing and structural members,
roofing and siding, gutters and downspouts, accessories, fasteners, trim,
and miscellaneous building closure items such as doors and windows (when
furnished by the manufacturer) shall be warranted as described below
against material and workmanship deficiencies, system deterioration caused
by exposure to the elements and service design loads, leaks and wind uplift
damage. Any emergency temporary repairs conducted by the owner shall not
negate the warranties.

1.6.2 Prime Contractor's Weathertightness Warranty

The Metal Building System shall be warranted by the Contractor on a no
penal sum basis for a period of five years against materials and
workmanship deficiencies; system deterioration caused by exposure to the
elements and/or inadequate resistance to specified service design loads,
water leaks, and wind uplift damage. The Metal Building System covered
under this warranty shall include but is not limited to the following:
framing and structural members, roofing and siding panels and seams,
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interior or exterior gutters and downspouts, accessories, fasteners, trim,
flashings and miscellaneous building closure items such as doors and
windows (when furnished by the manufacturer), connectors, components, and
fasteners, and other system components and assemblies installed to provide
a weathertight system; and items specified in other sections of these
specifications that become part of the metal building system. All material
and workmanship deficiencies, system deterioration caused by exposure to
the elements and/or inadequate resistance to specified service design
loads, water leaks and wind uplift damage shall be repaired as approved by
the Contracting Officer. See the attached Contractor's written warranty
for issue resolution of warrantable defects. This warranty shall warrant
and cover the entire cost of repair or replacement, including all material,
labor, and related markups. The Contractor shall supplement this warranty
with written warranties from the installer and/or system manufacturer,
which shall be submitted along with Contractor's warranty. However, the
Contractor is ultimately responsible for this warranty. The Contractor's
written warranty shall be as outlined in attached WARRANTY FOR METAL
BUILDING SYSTEMS, and start upon final acceptance of the facility. The
Contractor shall provide a separate bond in an amount equal to the
installed total metal building system cost in favor of the owner
(Government) covering the Contractor's warranty responsibilities effective
throughout the five year Contractor's warranty period for the entire metal
building system as outlined above.

.6.3 Manufacturer's Material and/or System Weathertightness Warranties

The Contractor shall furnish, in writing, the following manufacturer's
material warranties to the Contracting Officer which cover all Metal
Building System components:

a. A manufacturer's 20 year material warranty warranting that the
specified aluminum, zinc-coated steel, aluminum-zinc alloy coated
steel or aluminum-coated steel will not rupture, structurally
fail, fracture, deteriorate, or become perforated under normal
design atmospheric conditions and service design loads. Liability
under this warranty shall be limited exclusively to the cost of
either repairing or replacing nonconforming, ruptured, perforated,
or structurally failed securement system including fasteners and
coil material.

b. A manufacturer's 20 year exterior material finish warranty on the
factory colored finish warranting that the finish, under normal
atmospheric conditions at the site, will not crack, peel, or
delaminate; chalk in excess of a numerical rating of eight, as
determined by ASTM D 4214 test procedures; or change colors in
excess of five CIE or Hunter Lab color difference (delta E) units
in accordance with ASTM D 2244. Liability under this warranty is
exclusively limited to replacing the defective coated material.

PART 2 PRODUCTS

2

.1 WALL AND ROOF MATERIALS

MBMA LRMBSM except as specified otherwise herein. Design roof and wall
panelg, accessories, and flashings to be completely weathertight and free
of abrasions, loose fasteners, and deformations. Each piece or part of the
assembly shall be clearly and legibly marked to correspond with the
drawings.
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2.1.1 Minimum Thickness

As required to conform to design requirements but not less than the
following:

Items Minimum Thickness (Uncoated)
Steel Structural Members 18 Manufacturer's Standard (MFG STD)
Other Than Roof and gage, 0.0478 inch

Wall Panels

Roof and Wall Panels
Steel 26 MFG STD gage, 0.0179 inch
Aluminum 0.032 inch

Gable and Eave Trim, Fascia Closure Strips, Rake Flashings, Copings, and
Liner Panels

Steel 26 MFG STD gage, 0.0179 inch

Aluminum 0.032 inch

Eave Gutters and Downspouts
Steel 26 MFG STD gage, 0.0179 inch
Aluminum 0.032 inch

Roof Ventilators

Steel 26 MFG STD gage, 0.0179 inch
Aluminum 0.032 inch
Louvers
Aluminum 0.064 inch]
Girders and Columns 3/16 inch
Purlins and Girts 14 Manufacturer's Standard gage
(MFG STD)

Roof Panels

Steel 22 MFG STD gage
Wall Panels
Steel 24 MFG STD gage
Aluminum 0.032 inch
Bracing 3/16 inch thick steel members
Column Base Plates 5/8 inch thick
Column Anchor Bolts 5/8 inch diameter

Gable and Eave Trim, Fascia Closure Strips, Rake Flashings, Copings, and
Liner Panels

Steel 24 MFG STD gage

Aluminum 0.032 inch

Eave Gutters and Downspouts
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Items Minimum Thickness (Uncoated)
Steel 24 MFG STD gage
Aluminum 0.032 inch
Louvers
Aluminum 0.064 inch

2.1.2 Panels

a. Fabricated of zinc-coated steel aluminum/zinc-coated steel or
aluminum

b. Preformed.

c. Factory-insulated to provide weathertight joint upon installation,
with:

(1) Inner and outer sheets formed and joined at edges into a
tongue-and-groove joining system with vinyl seals, closed cell

foam tape, or factory-applied nonskinning butyl sealant ; or

(2) Outer sheet designed to overlap adjacent panel a minimum of
one configuration.

d. TIf designed as diaphragm, roof decks shall be designed in
accordance with SDI Diaphram Mnl.

e. For standing seam roofs, Section 07611N, "Steel Standing Seam
Roofing."

Depth of the panels shall be as indicated. Insulation in the cores of the
panels shall be asbestos-free composition and provide an overall "U" value
of not more than 0.10 for wall panels and 0.05 for roof panels. Insulation
in factory-insulated panels shall have a flame spread rating of 75 or less
and a smoke development factor of 150 or less. Panels over 30 feet in
length shall be designed for thermal expansion and contraction.

2.1.2.1 Zinc-Coated Steel Sheet

ASTM A 755/A 755M, Coating Class G-90 or ASTM A 653/A 653M, SQ, Grade 33,
Coating Class G-90.

2.1.2.2 Aluminum/Zinc-Coated Steel Sheet
ASTM A 792/A 792M, AZ 55
2.1.2.3 Aluminum Sheet
Alloy 3004 Alclad conforming to ASTM B 209.
2.1.2.4 Aluminum-coated Steel

ASTM A 463/A 463M, Type Z, coating designation T2 ES; or aluminum-coated
steel conforming to ASTM A 463/A 463M, Type 2, coating designation T2 ES5.
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1.3 Wall Liners

Wall liners shall be 0.024 inch thick minimum for aluminum or 0.018 linch
thick minimum for steel with the same composition specified for panels or
siding, and formed or patterned to prevent waviness and distortion, and
shall extend from floor to underside of structuret Matching metal trim
shall be provided at base of wall liner, at top of wall liner, around
openings in walls and over interior and exterior corners. Wall liners
shall have manufacturer's standard finishes. Colors shall be selected from
manufacturer's standard finishes

.2 FRAMING AND STRUCTURAL MEMBERS

2.1 Steel

ASTM A 36/A 36M, ASTM A 529/A 529M, ASTM A 572/A 572M, or ASTM A 588/A 588M.

.2.2 Aluminum

ASTM B 221 or ASTM B 308/B 308M.

.2.3 Uncoated Steel

ASTM A 570/A 570M, ASTM A 606, or ASTM A 607.

.2.4 Galvanized Steel

ASTM A 653/A 653M, G 90 coating designation, 0.045 inch minimum thickness.

.2.5 Aluminum Sheet

Aluminum sheet shall conform to ASTM B 209, 0.032 inch minimum thickness.
Aluminum structural shapes and tubes shall conform to ASTM B 221 or ASTM B
308/B 308M. Structural pipe shall conform to ASTM A 53/A 53M, ASTM A 252,
ASTM A 500, ASTM A 501, ASTM A 618, ASTM B 221, ASTM B 241/B 241M, or ASTM
B 429. Holes for structural connections shall be made in the shop.

.2.6 Structural Tube

ASTM A 500 or ASTM B 221.

.3 ACCESSORIES

.3.1 Caps, Strips, and Plates

Form ridge caps, eave and edge strips, fascia strips, miscellaneous
flashings, and miscellaneous sheet metal accessories from the same material
and gage as the roof panels. Wall plates, base angles or base channels, and
other miscellaneous framing members may be standard structural steel
shapes, or may be formed from steel not lighter than 18 gage thick.

.3.2 Closure Strips

Provide closure strips of closed-cell or solid-cell synthetic rubber or
neoprene, or polyvinyl chloride premolded to match configuration of the
covering. Closure strips shall not absorb or retain water.
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.3.3 Sealant

Provide elastomeric type sealant containing no oil or asphalt. Exposed
sealant shall cure to a rubberlike consistency. Concealed sealant may be
the nonhardening type.

.3.4 Gaskets and Insulating Compounds

Provide nonabsorptive gaskets and insulating compounds suitable for
insulating contact points of incompatible materials. Insulating compounds
shall be nonrunning after drying.

.3.5 Fasteners

Provide fasteners for standing seam metal roofs in accordance with Section
07611, "Steel Standing Seam Roofing (SSSR) , type and size specified below
or as otherwise approved for the applicable requirements. Fasteners for
structural connections shall provide both tensile and shear strength of not
less than 750 pounds per fastener. Fasteners for accessories shall be the
manufacturer's standard. Exposed roof fasteners shall be gasketed or have
gasketed washers on the exterior side of the covering to waterproof the
fastener penetration. Washer material shall be compatible with the
covering; have a minimum diameter of 3/8 inch for structural connections;
and gasketed portion of fasteners or washers shall be neoprene or other
equally durable elastomeric material approximately 1/8 inch thick. When
wall covering is factory color finished, exposed wall fasteners shall be
color finished or provided with plastic color caps to match the covering.
Nonpenetrating fastener system using concealed clips shall be
manufacturer's standard for the system provided.

.3.5.1 Screws

Provide self-tapping screws not less than No. 14 diameter and not less than
No. 12 diameter if self-drilling/self-tapping type.

.3.5.2 End-Welded Studs

Provide automatic shouldered type studs with a shank diameter of not less
than 3/16 inch and cap or nut for holding covering against the shoulder.

.3.5.3 Explosive Actuated Fasteners

Fasteners for use with explosive actuated tools shall have a shank diameter
of not less than 0.145 inch with a shank length of not less than 1/2 inch
for fastening panels to steel and not less than one inch for fastening
panels to concrete.

.3.5.4 Blind Rivets

Provide aluminum rivets with 3/16 inch nominal diameter shank or stainless
steel rivets with 1/8 inch nominal diameter shank. Rivets shall be
threaded stem type if used for other than the fastening of trim. Provide
hollow stem rivets with closed ends.

.3.5.5 Bolts

Provide bolts not less than 1/4 inch diameter, shouldered or plain shank as
required, with proper nuts.
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2.3.6 Gutters

Provide complete with mitered corners, end pieces, and special pieces that
may be required. Expansion-type slip joints shall be provided at the
center of the runs and at intervals of not more than 32 feet for aluminum
and not more than 40 feet for steel. Provide water tight seal at all other
joints. Provide gutters below the slope line of the roof, to allow snow
and ice to slide clear. Provide hangers and fastenings from a metal
compatible with the gutters. Space hangers not more than 36 inches apart.

2.3.7 Downspouts

Provide cross sectional area not less than the size of gutter indicated and
complete including elbows and offsets. Provide downspouts in approximately
10 foot lengths; end joints shall telescope not less than 1/2 inch, and
longitudinal joints shall be locked. Provide gutter outlets with stainless
steel wire ball strainers of a standard type. Position downspouts not less
than 1/2 inch away from walls and fasten to the walls at top, bottom, and
at not to exceed 5 foot centers intermediately between with manufacturer's
standard type leader straps, or concealed type fasteners. Form straps and
fasteners from a metal compatible with the downspouts. Provide open
downspout.

2.3.8 Continuous (Ridge) Roof Ventilators

Provide ventilators fabricated of aluminum, zinc-coated steel, or
aluminum-zinc alloy coated steel, of manufacturer's standard factory finish ,
complete with braces, [chain-operated dampers], and bird screening.

Provide ventilators in sections 8 or 10 feet long, braced at midlength.

Join sections together with splice plates of the same material as the
sections. Provide end closures for each section. i

2.3.9 Louvers

Specified in Section 10201N, "Metal Wall Louvers." Provide framing and
flashings as necessary for installation of louvers.
2.3.10 Insulation

Thermal resistance of insulation shall be not less than the R-values shown
on the contract drawings. R-values shall be determined at a mean
temperature of 75 degrees F in accordance with ASTM C 518. Insulation
shall be a standard product with the insulation manufacturer, factory
marked or identified with insulation manufacturer's name or trademark and
R-value. Identification shall be on individual pieces or individual
packages. Blanket insulation shall have a facing as specified in paragraph
VAPOR RETARDER. The stated R-value of the insulation shall be certified by
an independent Registered Professional Engineer if tests are conducted in
the insulation manufacturer's laboratory. Contractor shall comply with EPA
requirements in accordance with Section 01670, "Recycled / Recovered
Materials."

2.3.10.1 Rigid Board Insulation
a. Polyisocyanurate: Polyisocyanurate insulation shall conform to
ASTM C 1289, Type I, Class 2 . For impermeable faced
polyisocyanurate (Ex: aluminum foil) the maximum design R-value

per 1 inch of insulation used shall be 7.2 inch.

b. Polystyrene: Insulation shall conform to ASTM C 578, Type IV.
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2.3.10.2 Mineral Fiber
Insulation shall conform to ASTM C 612.
2.3.10.3 Blanket Insulation

Blanket insulation shall conform to ASTM C 991 or ASTM C 553 0.6 pound
fiber-glass as standard with the metal building manufacturer having a
factory-applied facing on one side and a permeance rating of 0.05 or less
when tested in accordance with ASTM E 96.

a. Facing on insulation shall be vinyl-scrim foil , except that
behind liner panels, facing may be 0.002 inch thick aluminum foil.
Vinyl-scrim foil shall have a tensile strength of not less than
40 pounds machine direction and 30 pounds cross machine direction
when tested in accordance with ASTM D 828.

b. The insulation, including facings, shall have a flame spread
rating of 75 or less and a smoke development factor of 150 or less
when tested in accordance with ASTM E 84.

c. Wall insulation shall have guarded hot box values for "R" of 19 or
more as measured in accordance with ASTM C 236 test method. Roof
insulation shall have guarded hot box values for "R" of 30 or more
as measured in accordance with ASTM C 236.

d. Provide insulation containing 20 percent or greater recovered
material which has been diverted from solid waste, but not
including material reused in a manufacturing process. Where two
materials have the same price and performance, provide the one
containing the higher recovered material content.

2.3.10.4 Insulation Retainers

Retainers shall be type, size and design necessary to adequately hold the
ingulation and to provide a neat appearance. Metallic retaining members
shall be nonferrous or have a nonferrous coating. Nonmetallic retaining
members, including adhesives used in conjunction with mechanical retainers
or at insulation seams, shall have a fire resistance classification not
less than that permitted for the insulation.

2.3.11 Vapor Retarder
2.3.11.1 Vapor Retarders as Integral Facing

Insulation facing shall have a permeability of 0.02 perm or less when
tested in accordance with ASTM E 96. Facing shall be white reinforced
polypropylene kraft laminate (PSK). Facings and finishes shall be factory
applied.

2.3.11.2 Vapor Retarders Separate from Insulation

Vapor retarder material shall be polyethylene sheeting conforming to the
requirements of ASTM D 4397. A single ply of 10 mil polyethylene sheet;
or, at the option of the Contractor, a double ply of 6 mil polyethylene
sheet shall be used. A fully compatible polyethylene tape shall be
provided which has equal or better water vapor control characteristics than
the vapor retarder material. A cloth industrial duct tape in a utility
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grade shall also be provided to use asgs needed to protect the vapor retarder
from puncturing.

2.3.12 Doors and Windows
Doors and windows are specified in Sections 08110, "Steel Doors and Frames"
and 08520A, "Aluminum and Environmental Control Windowsg". Provide framing

members and flashings as necessary for installation of the doors and
windows.
2.3.12.1 Swinging Personnel Doors and Frames

ANSI/SDI 100, Grade II, Model 1, 2, 3, or 4, design as indicated,
zinc-coated and shop primed, exterior mounting. Doors shall be glazed with
laminated glass. Hardware is specified in Section 08710, "Door Hardware."
Hardware shall conform to ANSI/BHMA Al156.1, ANSI/BHMA Al156.2, ANSI/BHMA
A156.3, and ANSI/BHMA Al156.4.

2.3.12.2 Overhead Doors Rolling Doors

Overhead rolling doors shall conform to the requirements of Section 08330,
"Overhead Rolling Doors."

2.3.12.3 Aluminum Windows

a. Aluminum Windows: ANSI/AAMA 101 as specified in Section 0852027
"Aluminum and Environmental COntrol Windows"

2.3.13 Canopies

Of same materials and finish as the building. Soffit materials shall be
_factory finished perforated steel.

2.3.14 Sealant

Sealant shall be an elastomeric type containing no oil or asphalt. Exposed
sealant shall be and shall cure to a rubber like consistency.

2.3.15 Gaskets and Insulating Compounds

Gaskets and insulating compounds shall be nonabsorptive and suitable for
insulating contact points of incompatible materials. Insulating compounds
shall be nonrunning after drying.

2.4 FINISH
2.4.1 Shop Painting

Ferrous metal work, except factory-finished work, zinc-coated work,
aluminum-coated work, and work specified to be painted herein, shall be (1)
cleaned of dirt, rust, scale, loose particles, grease, o0il, and other
deleterious substances; (2) phosphate treated; and (3) then be given one
coat of an approved rust-inhibiting primer paint of the type standard with
the metal building manufacturer.

2.4.2 Factory Color Finish
Provide exterior and interior exposed surfaces of metal roof and wall

panels, gutters, downspouts, and metal accessories with a thermal-cured
factory finish. Color shall be .Provide an exterior finish top coat as
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indicated in Section 09915 "COLOR SCHEDULE" Provide standard dry film
thickness of mil for exterior coating exclusive of primer. Provide
exterior primer thickness mil. Interior color finish shall as indicated in
SECTION 09915 " COLOR SCHEDULE". Provide exterior color finish meeting the
test requirements specified below. Tests shall have been performed on the
same factory finish and thickness provided.

2.4.3 Testing of Factory Color Finishes

2.4.3.1 Salt Spray Test
A sample of the sheets shall withstand a cyclic corrosion test for a
minimum of 2016 hours in accordance with ASTM D 5894, including the scribe
requirement in the test. Immediately upon removal of the panel from the
test, the coating shall receive a rating of not less than 10, no
blistering, as determined by ASTM D 714; 10, no rusting, as determined by
ASTM D 610 and a rating of 6, over 1/16 to 1/8 inch failure at scribe, as
determined by ASTM D 1654.

2.4.3.2 Accelerated Weathering Test
ASTM G 23, Method 2, Type D apparatus minimum 2000 hours or Type EH
apparatus minimum 500 hours, no checking, blistering or loss of adhesion;
color change less than 5 NBS units by ASTM D 2244 and chalking less than
No. 8 rating by ASTM D 4214.

2.4.3.3 Flexibility

ASTM D 522, Method A, 1/8 inch diameter, 180 degree bend, no evidence of
fracturing to the naked eye.

2.4.3.4 Adhesion
ASTM D 3359, Method B, for laboratory test and film thickness less than 5
mil and Method A for site tests. There shall be no film removed by tape
applied to 11 parallel cuts spaced 1/8 inch apart plus 11 similar cuts at
right angles.

2.4.3.5 Impact

ASTM D 2794, no loss of adhesion after direct and reverse impact equal to
1.5 times metal thickness in mils, expressed in inch-pounds.

2.4.3.6 Humidity Resistance

ASTM D 2247, 1000 hours, no signs of blistering, cracking, creepage or
corrosion on score panel.

2.4.3.7 Specular Gloss

ASTM D 523, finished surfaces exposed to the building exterior shall have a
specular gloss of 10 measured at an angle of 85 degrees.

2.4.3.8 Abrasion

ASTM D 968, Method A, falling sand shall not expose substrate when tested
in quantities 7.9-10.6 gallons of sand per mil of thickness.
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.4.3.9 Formability Test

When subjected to testing in accordance with ASTM D 522 Method B, 1/8 inch
diameter mandrel, the coating film shall show no evidence of cracking to
the naked eye.

.4.3.10 Pollution Resistance

Coating shall show no visual effects when covered spot tested in a 10
percent hydrochloric acid solution for 24 hours in accordance with ASTM D
1308.

PART 3 EXECUTION

3

.1 INSPECTION

Check concrete dimensions, anchor bolt size and placement, and slab
elevation with the metal building manufacturer's templates and drawings
before setting any steel.

.2 ERECTION

Erect in accordance with the manufacturer's approved erection instructions
and diagrams. Correct defects and errors in the fabrication of building
components in a manner approved by the Contracting Officer. If defects or
errors in fabrication of components cannot be corrected, remove and provide
nondefective components. When installing wall and roof systems, install
closure strips, flashing, sealing material, and other accessories in
accordance with building manufacturer's instructions to provide a
weathertight system, free of abrasions, loose fasteners, and deformations.
After erection is complete, repair and coat abraded and damaged, primed or
factory-finished surfaces to match adjacent surfaces.

2.1 Dissimilar Materials

Prevent direct contact between aluminum surfaces, and ferrous or other
incompatible metals, by one of the following methods:

a. Paint the incompatible metal with a coating of manufacturer's
standard heavy-bodied paint.

b. Paint the incompatible metal with a prime coat of corrosion
inhibitive primer followed by one or two coats of aluminum
metal-and-masonry paint, or other suitable protective coating,
excluding products containing lead and chromium pigmentation.

c. Provide an approved nonabsorptive gasket.

d. Apply an approved calking between the aluminum and the
incompatible metal.

If drainage from incompatible metal passes over aluminum, paint the
incompatible metal by method (a) or (b). Paint aluminum surfaces in
contact with concrete or masonry materials by method (a). Paint green or
wet wood, or wood treated with incompatible wood preservatives, by method
(a) or use two coats of aluminum paint.
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3.2.2 Rigid Frames, Bases, and Sill Members

Brace frames as necessary to ensure safety. Set accurately, using a
nonshrink grout to obtain uniform bearing on the concrete and to maintain a
level base line elevation. Separate leveling plates under column base
plates shall not be used. Members shall be accurately spaced to assure
proper fitting of panels. As erection progresses, the work shall be
securely fastened to resist the dead load and wind and erection stresses.
Supports for electric overhead traveling cranes shall be positioned and
aligned in accordance with MHI CMAA 70. Clean surfaces to receive the
mortar and thoroughly moisten immediately before placement of mortar.

Water cure exposed surfaces of mortar with wet burlap for 7 days.

3.2.2.1 Field Welding
Steel, AWS D1.1. Aluminum, AA 30.
3.2.2.2 Field Bolting

AISC S329. Improper or mislocated bolt holes in structural members or
other misfits caused by improper fabrication or erection, shall be repaired
in accordance with AISC Pub No. S303. Concrete work is specified in
Section 03300, "Cast-in-Place Structural Concrete." Anchor bolts shall be
accurately set by template while the concrete is in a plastic state.

3.2.3 Wall Construction

Apply panels in the longest obtainable lengths. Lay side laps away from
the prevailing winds. Seal side and end laps with the joint sealing
material recommended by the manufacturer. Flash or seal walls at the base,
at the top, around windowg, door frames, framed louvers, and other similar
openings. Flashing will not be required where approved "self-flashing"
panels are used. Minimum end laps for all types of panels shall be 2 1/2
inches. Minimum side laps for all types of panels shall be one
corrugation, one configuration, or an interlocking joint. 1Install liner
panels to bottom of structure above.

3.2.4 Roof Construction

Apply the roofing panels in the longest lengths obtainable with end laps
occurring only at structural members with no transverse joists. Lay side
laps away from the prevailing wind, and seal side and end laps with joint
sealing material. Flash and seal the roof at the ridge, at eaves and rakes,
at projections through the roof, and elsewhere as necessary. Minimum side
lap shall be one corrugation, configuration, or interlocking rib except 1
1/2 corrugations for standard corrugated sheets. End laps shall not be less
than 6 inches and shall occur only over purlins.

3.2.5 Installation of Gutters and Downspouts
Gutters and downspouts shall be rigidly attached to the building. Spacing
of cleats for gutters shall be 16 inches maximum. Spacing of brackets and
spacers for gutters shall be 36 inches maximum. Supports for downspouts
shall be spaced according to manufacturer's recommendations.

3.2.6 Louvers and Ventilators
Louvers and ventilators shall be rigidly attached to the supporting

construction to assure a weather tight installation.
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2.7 Doors and Windows

Doors and windows, including frames and hardware, shall be securely
anchored to the supporting construction, shall be installed plumb and true,
and shall be adjusted as necessary to provide proper operation. Joints at
doors and windows shall be sealed according to manufacturer's
recommendations to provide weathertight construction.

.2.8 Minimum Fastener Spacing

Space fasteners according to manufacturer's instructions, but not to exceed:
a. 8 inches o.c. at end laps of covering,
b. 12 inches o.c. at connection of covering to intermediate supports,

c. 12 inches o.c. side laps of roof coverings, 18 inches o.c. at
side laps of wall.

.2.9 Installation of Insulation

.2.9.1 Roof Insulation

Install over purlins before roof coverings are applied. Hold insulation
rigid until secured in place. Insulation facing shall be exposed on the
interior side of the building. Fold and staple facing tabs of insulation on
6 inch centers, from exterior side of building to completely seal joints.
If folding and stapling can only be accomplished from the inside, push the
tabs neatly up between the edges of adjoining blankets , and cover side
laps of insulation with metal strips formed for this purpose and paint to
match the facing material. Install the strips spanning from purlin to
purlin and in accordance with the metal building manufacturer's
recommendations.

.2.9.2 Wall Insulation

Install over girts before wall coverings are applied. Hold insulation
rigid until secured in place. Expose facing toward the interior side of
the building. Fold and staple facing tabs of insulation on 6 inch centers,
from exterior side of building, to completely seal joints. If folding and
stapling can only be accomplished from the inside, push the tabs neatly up
between the edges of adjoining blankets , and cover side laps of insulation
with metal strips formed for this purpose and paint to match the facing
material. Install the strips spanning from girt to girt and in accordance
with the metal building manufacturer's recommendations.

.2.10 Vapor Retarder Installation

.2.10.1 Integral Facing on Blanket Insulation

Integral facing on blanket insulation shall have the facing lapped and
sealed with a compatible tape to provide a vapor tight membrane.

.2.10.2 Polyethylene Vapor Retarder

.2.11 Wall Liner

Wall liner shall be securely fastened into place in accordance with the
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manufacturer's recommendation and in a manner to present a neat appearance.
3.3 FIELD PAINTING

Immediately upon detection, abraded or corroded spots on shop-painted
surfaces shall be wire brushed and touched up with the same color and
material used for the shop coat. Section 09900, "Paints and Coatings," for
painting of shop-primed ferrous surfaces exposed on the outside of the
building and all shop-primed surfaces of doors and windows.

3.4 FIELD QUALITY CONTROL

At the discretion of the Contracting Officer, sample panels may be taken at
random from each delivery or from stockpiles on the site at any time during
the construction period, and tests may be made to check the conformance of
the materials to the requirements specified in paragraph entitled "Factory
Color Finish." Failure of the sample sheets to pass the required tests
shall be cause for rejection of all sheets represented by the samples and
replacement of the entire shipment.
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
PREENGINEERED METAL BUILDINGS

FACILITY
DESCRIPTION:

BUILDING
NUMBER :

CORPS OF ENGINEERS CONTRACT
NUMBER:

CONTRACTOR

CONTRACTOR :
ADDRESS:

POINT OF
CONTACT:

TELEPHONE
NUMBER:

OWNER

OWNER :

ADDRESS :

POINT OF
CONTACT:

TELEPHONE
NUMBER:

CONSTRUCTION AGENT

CONSTRUCTION
AGENT:
ADDRESS :

POINT OF CONTACT:

TELEPHONE
NUMBER:
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ONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
PREENGINEERED METAL BUILDINGS
(continued)

THE METAL BUILDING SYSTEM INSTALLED ON THE ABOVE NAMED BUILDING IS WARRANTED
BY THE (BUIDING SYSTEM MANUFACTURER) FOR A PERIOD OF FIVE (5) YEARS AGAINST
WORKMANSHIP AND MATERIAL DEFICIENCIES, WIND DAMAGE AND STRUCTURAL FAILURE
WITHIN PROJECT SPECIFIED DESIGN LOADS, AND LEAKAGE. THE METAL BUILDING
SYSTEM COVERED UNDER THIS WARRANTY SHALL INCLUDE, BUT SHALL NOT BE LIMITED
TO, THE FOLLOWING: FRAMING AND STRUCTURAL MEMBERS, ROOFING AND SIDING PANELS
AND SEAMS, INTERIOR OR EXTERIOR GUTTERS AND DOWNSPOUTS, ACCESSORIES, TRIM,
FLASHINGS AND MISCELLANEOUS BUILDING CLOSURE ITEMS SUCH AS DOORS AND WINDOWS
(WHEN FURNISHED BY THE MANUFACTURER), CONNECTORS, COMPONENTS, AND FASTENERS,
AND OTHER SYSTEM COMPONENTS AND ASSEMBLIES INSTALLED TO PROVIDE A
WEATHERTIGHT SYSTEM; AND ITEMS SPECIFIED IN OTHER SECTIONS OF THESE
SPECIFICATIONS THAT BECOME PART OF THE METAL BUILDING SYSTEM. ALL MATERIAL
AND WORKMANSHIP DEFICIENCIES, SYSTEM DETERIORATION CAUSED BY EXPOSURE TO THE
ELEMENTS AND/OR INADEQUATE RESISTANCE TO SPECIFIED SERVICE DESIGN LOADS,
WATER LEAKS AND WIND UPLIFT DAMAGE SHALL BE REPAIRED AS APPROVED BY THE
CONTRACTING OFFICER

ALL MATERIAL DEFICIENCIES, WIND DAMAGE, STRUCTURAL FAILURE AND LEAKAGE
ASSOCIATED WITH THE METAL BUILDING SYSTEM COVERED UNDER THIS WARRANTY SHALL
BE REPAIRED AS APPROVED BY THE CONTRACTING OFFICER. THIS WARRANTY SHALL
COVER THE ENTIRE COST OF REPAIR OR REPLACEMENT, INCLUDING ALL MATERIAL,
LABOR, AND RELATED MARKUPS. THE ABOVE REFERENCED WARRANTY COMMENCED ON THE
DATE OF FINAL ACCEPTANCE ON (TO BE DETERMINED) AND WILL REMAIN IN EFFECT FOR
STATED DURATION FROM THIS DATE.

SIGNED, DATED, AND NOTARIZED (BY COMPANY PRESIDENT)

(Company President) (Date)
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
PREENGINEERED METAL BUILDINGS
(continued)

THE CONTRACTOR SHALL SUPPLEMENT THIS WARRANTY WITH WRITTEN WARRANTIES FROM
THE MANUFACTURER AND/OR INSTALLER OF THE METAL BUILDING SYSTEM, WHICH SHALL
BE SUBMITTED ALONG WITH THE CONTRACTOR'S WARRANTY. HOWEVER, THE CONTRACTOR
WILL BE ULTIMATELY RESPONSIBLE FOR THIS WARRANTY AS OUTLINED IN THE
SPECIFICATIONS AND AS INDICATED IN THIS WARRANTY.

EXCLUSIONS FROM COVERAGE

1. NATURAL DISASTERS, ACTS OF GOD (LIGHTNING, FIRE, EXPLOSIONS, SUSTAINED
WIND FORCES IN EXCESS OF THE DESIGN CRITERIA, EARTHQUAKES, AND HAIL).

2. ACTS OF NEGLIGENCE OR ABUSE OR MISUSE BY GOVERNMENT OR OTHER PERSONNEL,
INCLUDING ACCIDENTS, VANDALISM, CIVIL DISOBEDIENCE, WAR, OR DAMAGE CAUSED BY
FALLING OBJECTS.

3. DAMAGE BY STRUCTURAL FAILURE, SETTLEMENT, MOVEMENT, DISTORTION, WARPAGE,
OR DISPLACEMENT OF THE BUILDING STRUCTURE OR ALTERATIONS MADE TO THE BUILDING.

4. CORROSION CAUSED BY EXPOSURE TO CORROSIVE CHEMICALS, ASH OR FUMES
GENERATED OR RELEASED INSIDE OR OUTSIDE THE BUILDING FROM CHEMICAL PLANTS,
FOUNDRIES, PLATING WORKS, KILNS, FERTILIZER FACTORIES, PAPER PLANTS, AND THE
LIKE.

5. FAILURE OF ANY PART OF THE BUILDING SYSTEM DUE TO ACTIONS BY THE OWNER
WHICH INHIBIT FREE DRAINAGE FROM THE ROOF, AND GUTTERS AND DOWNSPOUTS; OR
CONDITIONS WHICH CREATE PONDING WATER ON THE ROOF OR AGAINST THE BUILDING
SIDING.

6. THIS WARRANTY APPLIES TO THE METAL BUILDING SYSTEM. IT DOES NOT INCLUDE
ANY CONSEQUENTIAL DAMAGE TO THE BUILDING INTERIOR OR CONTENTS WHICH IS
COVERED BY THE WARRANTY OF CONSTRUCTION CLAUSE INCLUDED IN THIS CONTRACT.

7. THIS WARRANTY CANNOT BE TRANSFERRED TO ANOTHER OWNER WITHOUT WRITTEN
CONSENT OF THE CONTRACTOR AND THIS WARRANTY AND THE CONTRACT PROVISIONS WILL
TAKE PRECEDENCE OVER ANY CONFLICTS WITH STATE STATUTES. REPORTS OF LEAKS AND
BUILDING SYSTEM DEFICIENCIES SHALL BE RESPONDED TO WITHIN 48 HOURS OF RECEIPT
OF NOTICE BY TELEPHONE OR IN WRITING FROM EITHER THE OWNER, OR CONTRACTING
OFFICER. EMERGENCY REPAIRS, TO PREVENT FURTHER ROOF LEAKS, SHALL BE
INITIATED IMMEDIATELY; A WRITTEN PLAN SHALL BE SUBMITTED FOR APPROVAL TO
REPAIR OR REPLACE THIS SSSR SYSTEM WITHIN SEVEN CALENDAR DAYS. ACTUAL WORK
FOR PERMANENT REPAIRS OR REPLACEMENT SHALL BE STARTED WITHIN 30 DAYS AFTER
RECEIPT OF NOTICE, AND COMPLETED WITHIN A REASONABLE TIME FRAME. IF THE
CONTRACTOR FAILS TO ADEQUATELY RESPOND TO THE WARRANTY PROVISIONS, AS STATED
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CONTRACTOR'S FIVE (5) YEAR NO PENAL SUM WARRANTY
FOR
PREENGINEERED METAL BUILDINGS
(Exclusions from Coverage Continued)

IN THE CONTRACT AND AS CONTAINED HEREIN, THE CONTRACTING OFFICER MAY HAVE THE
METAL BUILDING SYSTEM REPLACED OR REPAIRED BY OTHERS AND CHARGE THE COST TO
THE CONTRACTOR. IN THE EVENT THE CONTRACTOR DISPUTES THE EXISTENCE OF A
WARRANTABLE DEFECT, THE CONTRACTOR MAY CHALLENGE THE OWNER'S DEMAND FOR
REPAIRS AND/OR REPLACEMENT DIRECTED BY THE OWNER OR CONTRACTING OFFICER
EITHER BY REQUESTING A CONTRACTING OFFICER'S DECISION, UNDER THE CONTRACT
DISPUTES ACT, OR BY REQUESTING THAT AN ARBITRATOR RESOLVE THE ISSUE. THE
REQUEST FOR AN ARBITRATOR MUST BE MADE WITHIN 48 HOURS OF BEING NOTIFIED OF
THE DISPUTED DEFECTS. UPON BEING INVOKED THE PARTIES SHALL, WITHIN 10 DAYS
JOINTLY REQUEST A LIST OF FIVE (5) ARBITRATORS FROM THE FEDERAL MEDIATION AND
CONCILIATION SERVICE. THE PARTIES SHALL CONFER WITHIN 10 DAYS AFTER RECEIPT
OF THE LIST TO SEEK AGREEMENT ON AN ARBITRATOR. IF THE PARTIES CANNOT AGREE
ON AN ARBITRATOR, THE CONTRACTING OFFICER AND THE PRESIDENT OF THE
CONTRACTOR'S COMPANY WILL STRIKE ONE (1) NAME FROM THE LIST ALTERNATIVELY
UNTIL ONE NAME REMAINS. THE REMAINING PERSON SHALL BE THE DULY SELECTED
ARBITRATOR. THE COSTS OF THE ARBITRATION, INCLUDING THE ARBITRATOR'S FEE AND
EXPENSES, COURT REPORTER, COURTROOM OR SITE SELECTED ETC., SHALL BE BORNE
EQUALLY BETWEEN THE PARTIES. EITHER PARTY DESIRING A COPY OF THE TRANSCRIPT
SHALL PAY FOR THE TRANSCRIPT. A HEARING WILL BE HELD AS SOON AS THE PARTIES
CAN MUTUALLY AGREE. A WRITTEN ARBITRATOR'S DECISION WILL BE REQUESTED NOT
LATER THAN 30 DAYS FOLLOWING THE HEARING. THE DECISION OF THE ARBITRATOR
WILL NOT BE BINDING; HOWEVER, IT WILL BE ADMISSIBLE IN ANY SUBSEQUENT APPEAL
UNDER THE CONTRACT DISPUTES ACT. A FRAMED COPY OF THIS WARRANTY SHALL BE
POSTED IN THE MECHANICAL ROOM OR OTHER APPROVED LOCATION DURING THE ENTIRE
WARRANTY PERIOD.

-- End of Section --
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WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION

PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the

basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM A 135 (2001) Electric-Resistance-Welded Steel
Pipe

ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts

ASTM A 47/A 47M (1999) Ferritic Malleable Iron Castings

ASTM

A 53/A 53M

(2002) Pipe, Steel, Black and Hot-Dipped,
Zinc-Coated, Welded and Seamless

(1984; R 1999el) Ductile Iron Castings
(2000) Black and Hot-Dipped Zinc-Coated
(Galvanized) Welded and Seamless Steel

Pipe for Fire Protection Use

(2002) Hardened Steel Washers

(1999) Double Check Backflow Prevention

Assemblies and Double Check Fire

Protection Backflow Prevention Assemblies

(1999) Disinfecting Water Mains

(1992) Disinfection of Water Storage

(1998) Standard Methods for the
Examination of Water and Wastewater

ASTM A 536
ASTM A 795
ASTM F 436

AMERICAN SOCIETY OF SANITARY ENGINEERING (ASSE)
ASSE 1015

AMERICAN WATER WORKS ASSOCIATION (AWWA)
AWWA B300 (1999) Hypochlorites
AWWA B301 (1999) Liquid Chlorine
AWWA C651
AWWA C652

Facilities

AWWA EWW

ASME INTERNATIONAL (ASME)
ASME Blé6.1

(1998) Cast Iron Pipe Flanges and Flanged
Fittings
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ASME Bl16.11

ASME Bl6.21

ASME B16.3
ASME B16.4

ASME B16.9

ASME B18.2.1

ASME B18.2.2

FM GLOBAL (FM)
FM P7825a

FM P7825b

7 June 2004
(2002) Forged Fittings, Socket-Welding and
Threaded

(1992) Nonmetallic Flat Gaskets for Pipe
Flanges

(1998) Malleable Iron Threaded Fittings
(1998) Gray Iron Threaded Fittings

(2001) Factory-Made Wrought Steel
Buttwelding Fittings

(1996) Square and Hex Bolts and Screws,
Inch Series

(1987; R 1999) Square and Hex Nuts (Inch
Series)

(2003) Approval Guide Fire Protection

(2003) Approval Guide Electrical Equipment

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS

INDUSTRY (MSS)

MSS SP-71

(1997) Gray Iron Swing Check Valves,
Flanged and Threaded Ends

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 101

NFPA 13

NFPA 13D

NFPA 13R

NFPA 1963

NFPA 24

(2000) Life Safety Code

(1999) Installation of Sprinkler Systems
(1999) Installation of Sprinkler Systems
in One- and Two-Family Dwellings and
Manufactured Homes Sprinkler Systems
(1999) Installation of Sprinkler Systems
in Residential Occupancies Up to and
Including Four Stories in Height

(1998) Fire Hose Connections

(1995) Installation of Private Fire
Service Mains and Their Appurtenances

NATIONAL INSTITUTE FOR CERTIFICATION IN ENGINEERING TECHNOLOGIES

(NICET)

NICET 1014-7

(1995) Program Detail Manual for
Certification in the Field of Fire
Protection Engineering Technology (Field
Code 003) Subfield of Automatic Sprinkler
System Layout
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UNDERWRITERS LABORATORIES (UL)

UL 668 (1995; Rev thru Dec 1998) Hose Valves for
Fire Protection Service

UL Bld Mat Dir (1999) Building Materials Directory
UL Fire Prot Dir (2001) Fire Protection Equipment Directory
1.2 GENERAL REQUIREMENTS

Wet pipe sprinkler system shall be provided in all areas of the building.
The sprinkler system shall provide fire sprinkler protection for the entire
area. Except as modified herein, the system shall be designed and
installed in accordance with NFPA 13. Rack sprinklers shall be in
accordance with NFPA 13. Pipe sizes which are not indicated on drawings
shall be determined by hydraulic calculation. The Contractor shall design
any portions of the sprinkler system that are not indicated on the drawings
including locating sprinklers, piping and equipment, and size piping and
equipment when this information is not indicated on the drawings or is not
specified herein. The design of the sprinkler system shall be based on
hydraulic calculations, and the other provisions specified herein.

1.2.1 Hydraulic Design

The system shall be hydraulically designed to discharge a minimum density
of 0.10 gpm per square foot over the hydraulically most demanding 1,500
square feet of floor area. The minimum pipe size for branch lines in
gridded systems shall be 1-1/4 inch. Hydraulic calculations shall be in
accordance with the Area/Density Method of NFPA 13. Water velocity in the
piping shall not exceed 20 ft/s.

1.2.1.1 Basis for Calculations

The design of the system shall be based upon a water supply with a static
pressure of 72 PSI, and a flow of 650 GPM at a residual pressure of 30 PST.
Water supply shall be presumed available at the point of connection to
existing. Hydraulic calculations shall be based upon the Hazen-Williams
formula with a "C" value of 120 for steel piping, and 100 for existing
underground piping.

1.2.2 Sprinkler Coverage

Sprinklers shall be uniformly spaced on branch lines. In buildings
protected by automatic sprinklers, sprinklers shall provide coverage
throughout 100 percent of the building. This includes, but is not limited
to, telephone rooms, electrical equipment rooms, boiler rooms, switchgear
rooms, transformer rooms, and other electrical and mechanical spaces.
Coverage per sprinkler shall be in accordance with NFPA 13, but shall not
exceed 100 square feet for extra hazard occupancies, 130 square feet for
ordinary hazard occupancies, and 225 square feet for light hazard
occupancies. Exceptions are as follows:

1) Facilities that are designed in accordance with NFPA 13R and NFPA 13D.

2) Sprinklers may be omitted from small rooms which are exempted for
specific occupancies in accordance with NFPA 101.
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3 COORDINATION OF TRADES

Piping offsets, fittings, and any other accessories required shall be
furnished as required to provide a complete installation and to eliminate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforms when such equipment can negatively
effect or disrupt the sprinkler discharge pattern and coverage.

.4 DELIVERY AND STORAGE

All equipment delivered and placed in storage shall be housed in a manner
to preclude any damage from the weather, humidity and temperature
variations, dirt and dust, or other contaminants. Additionally, all pipes
shall either be capped or plugged until installed.

.5 FIELD MEASUREMENTS

The Contractor shall become familiar with all details of the work, verify
all dimensions in the field, and shall advise the Contracting Officer of
any discrepancy before performing the work.

.6 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only or as
otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Shop Drawings; G, AE.

Three copies of the Sprinkler System Shop Drawings, no later
than 21 days prior to the start of sprinkler system installation.

As-Built Drawings; AE.
As-built shop drawings, at least 14 days after completion of the
Final Tests. The Sprinkler System Drawings shall be updated to
reflect as-built conditions after all related work is completed
and shall be on reproducible full-size mylar film.
SD-03 Product Data

Fire Protection Related Submittals; FIO.

A list of the Fire Protection Related Submittals, no later than
7 days after the approval of the Fire Protection Specialist.

Sway Bracing; G, FIO.
For systems that are required to be protected against damage
from earthquakes, load calculations shall be provided for sizing

of sway bracing.

Materials and Equipment; G, AE.
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Manufacturer's catalog data included with the Sprinkler System
Drawings for all items specified herein. The data shall be
highlighted to show model, size, options, etc., that are intended
for consideration. Data shall be adequate to demonstrate
compliance with all contract requirements. In addition, a
complete equipment list that includes equipment description, model
number and quantity shall be provided.

Hydraulic Calculations; G, AE.

Hydraulic calculations, including a drawing showing hydraulic
reference points and pipe segments.

Spare Parts; FIO.

Spare parts data shall be included for each different item of
material and equipment specified.

Preliminary Tests; G, AE.

Proposed procedures for Preliminary Tests, no later than 14 days
prior to the proposed start of the tests. Proposed date and time
to begin the preliminary tests.

Final Acceptance Test; G, AE.

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests. Proposed date and
time to begin Final Acceptance Test, submitted with the Final
Acceptance Test Procedures. Notification shall be provided at
least 14 days prior to the proposed start of the test.
Notification shall include a copy of the Contractor's Material &
Test Certificates.

On-site Training; G, FIO.

Proposed On-site Training schedule, at least 14 days prior to
the start of related training.

Fire Protection Specialist; G; FIO.

The name and documentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submittal of the sprinkler system
drawings and hydraulic calculatiomns.

Sprinkler System Installer; G, FIO.

The name and documentation of certification of the proposed
Sprinkler System Installer, concurrent with submittal of the Fire
Protection Specialist Qualifications.

SD-06 Test Reports
Preliminary Test Report; G; AE.
Three copies of the completed Preliminary Test Report, no later

that 7 days after the completion of the Preliminary Tests. The
Preliminary Tests Report shall include both the Contractor's
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Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Piping.
All items in the Preliminary Tests Report shall be signed by the
Fire Protection Specialist.

Final Acceptance Test Report; G, AE.

Three copies of the completed Final Acceptance Tests Reports, no
later that 7 days after the completion of the Final Acceptance
Tests. All items in the Final Acceptance Report shall be signed
by the Fire Protection Specialist.

SD-07 Certificates
Inspection by Fire Protection Specialist; G, FIO.

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the sprinkler system is
installed in accordance with the contract requirements, including
signed approval of the Preliminary and Final Acceptance Test
Reports.

SD-10 Operation and Maintenance Data
Operating and Maintenance Instructions; AE.

Six manuals listing step-by-step procedures required for system
startup, operation, shutdown, and routine maintenance, at least 14
days prior to field training. The manuals shall include the
manufacturer's name, model number, parts list, list of parts and
tools that should be kept in stock by the owner for routine
maintenance including the name of a local supplier, simplified
wiring and controls diagrams, troubleshooting guide, and
recommended service organization (including address and telephone
number) for each item of egquipment.

7 HYDRAULIC CALCULATIONS

Hydraulic calculations shall be as outlined in NFPA 13 except that
calculations shall be performed by computer using software intended
specifically for fire protection system design using the design data shown
on the drawings. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawings. Calculations shall substantiate that the design area used
in the calculations is the most demanding hydraulically. Water supply
curves and system requirements shall be plotted on semi-logarithmic graph
paper so as to present a summary of the complete hydraulic calculation. A
summary sheet listing sprinklers in the design area and their respective
hydraulic reference points, elevationsg, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Documentation shall identify each pipe
individually and the nodes connected thereto. The diameter, length, flow,
velocity, friction loss, number and type fittings, total friction loss in
the pipe, equivalent pipe length and Hazen-Williams coefficient shall be
indicated for each pipe. For gridded systems, calculations shall show
peaking of demand area friction loss to verify that the hydraulically most
demanding area is being used. Also for gridded systems, a flow diagram
indicating the quantity and direction of flows shall be included. A
drawing showing hydraulic reference points (nodes) and pipe designations
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used in the calculations shall be included and shall be independent of shop
drawings.

1.8 FIRE PROTECTION SPECIALIST

Work specified in this section shall be performed under the supervision of
and certified by the Fire Protection Specialist. The Fire Protection
Specialist shall be an individual who is a registered professional engineer
and a Full Member of the Society of Fire Protection Engineers or who is
certified as a Level III Technician by National Institute for Certification
in Engineering Technologies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technology in accordance
with NICET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and complexity of system
specified in the Contract documents, and shall have served in a similar
capacity for at least three systems that have performed in the manner
intended for a period of not less than 6 months.

1.9 SPRINKLER SYSTEM INSTALLER

Work specified in this section shall be performed by the Sprinkler System
Installer. The Sprinkler System Installer shall be regularly engaged in
the installation of the type and complexity of system specified in the
Contract documents, and shall have served in a similar capacity for at
least three systems that have performed in the manner intended for a period
of not less than 6 months.

1.10 REGULATORY REQUIREMENTS

Compliance with referenced NFPA standards is mandatory. This includes
advisory provisions listed in the appendices of such standards, as though
the word "shall" had been substituted for the word "should" wherever it
appears. In the event of a conflict between specific provisions of this
specification and applicable NFPA standards, this specification shall
govern. Reference to "authority having jurisdiction" shall be interpreted
to mean the Contracting Officer.

1.11 SPARE PARTS

The Contractor shall submit spare parts data for each different item of
material and equipment specified. The data shall include a complete list
of parts and supplies, with current unit prices and source of supply, and a
list of parts recommended by the manufacturer to be replaced after 1 year
and 3 years of service. A list of special tools and test equipment
required for maintenance and testing of the products supplied by the
Contractor shall be included.

1.12 SHOP DRAWINGS

The Sprinkler System Shop Drawings shall conform to the requirements
established for working plans as prescribed in NFPA 13. Drawings shall
include plan and elevation views demonstrating that the equipment will fit
the allotted spaces with clearance for installation and maintenance. Each
set of drawings shall include the following:

a. Descriptive index of drawings in the submittal with

drawings listed in sequence by drawing number. A legend
identifying device symbols, nomenclature, and conventions used.
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b. Floor plans drawn to a scale not less than 1/8" = 1'-0"
which clearly show locations of sprinklers, risers, pipe hangers,
seismic separation assemblies, sway bracing, inspector's test
connections, drains, and other applicable details necessary to
clearly describe the proposed arrangement. Each type of fitting
used and the locations of bushings, reducing couplings, and welded
joints shall be indicated.

c. Actual center-to-center dimensions between sprinklers on
branch lines and between branch lines; from end sprinklers to
adjacent walls; from walls to branch lines; from sprinkler feed
mains, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the dimension from the sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse building sections showing
typical branch line and cross-main pipe routing as well as
elevation of each typical sprinkler above finished floor.

e. Details of each type of riser assembly; pipe hanger; sway
bracing for earthquake protection, and restraint of underground
water main at point-of-entry into the building, and electrical
devices and interconnecting wiring.

PART 2 PRODUCTS

2

.1 STANDARD PRODUCTS

Materials and equipment shall be standard products of a manufacturer
regularly engaged in the manufacture of such products and shall essentially
duplicate items that have been in satisfactory use for at least 2 years
prior to bid opening.

.2 NAMEPLATES

All equipment shall have a nameplate that identifies the manufacturer's
name, address, type or style, model or serial number, and catalog number.

.3 REQUIREMENTS FOR FIRE PROTECTION SERVICE

Materials and Equipment shall have been tested by Underwriters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mutual and listed in FM P7825a and FM P7825b. Where the terms "listed" or
"approved" appear in this specification, such shall mean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

.4 ABOVEGROUND PIPING COMPONENTS

Aboveground piping shall be steel or copper.

.4.1 Steel Piping Components

.4.1.1 Steel Pipe

Except as modified herein, steel pipe shall be black galvanized as
permitted by NFPA 13 and shall conform to applicable provisions of ASTM A
795, ASTM A 53/A 53M, or ASTM A 135. Pipe in which threads or grooves are
cut shall be Schedule 40 or shall be listed by Underwriters' Laboratories
to have a corrosion resistance ratio (CRR) of 1.0 or greater after threads
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or grooves are cut. Pipe shall be marked with the name of the
manufacturer, kind of pipe, and ASTM designation.

2.4.1.2 Fittings for Non-Grooved Steel Pipe

Fittings shall be cast iron conforming to ASME B1l6.4, steel conforming to
ASME B16.9 or ASME B1l6.11, or malleable iron conforming to ASME B1l6.3.
Steel press fittings shall be approved for fire protection systems.
Galvanized fittings shall be used for piping systems or portions of piping
systems utilizing galvanized piping. Fittings into which sprinklers, drop
nipples or riser nipples (sprigs) are screwed shall be threaded type.
Plain-end fittings with mechanical couplings, fittings that use steel
gripping devices to bite into the pipe and segmented welded fittings shall
not be used.

2.4.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not less than 175 psi service and
shall be the product of the same manufacturer;segmented welded fittings
shall not be used. Fitting and coupling houses shall be malleable iron
conforming to ASTM A 47/A 47M, Grade 32510; ductile iron conforming to ASTM
A 536, Grade 65-45-12. Gasket shall be the flush type that fills the
entire cavity between the fitting and the pipe. Nuts and bolts shall be
heat-treated steel conforming to ASTM A 183 and shall be cadmium plated or
zinc electroplated.

2.4.1.4 Flanges
Flanges shall conform to NFPA 13 and ASME Bl6.1. Gaskets shall be
non-asbestos compressed material in accordance with ASME B16.21, 1/16 inch
thick, and full face or self-centering flat ring type.

2.4.1.5 Bolts, Nut, and Washers
Bolts shall be squarehead conforming to ASME B18.2.1 and shall extend no
less than three full threads beyond the nut with bolts tightened to the
required torque. Nuts shall be hexagon type conforming to ASME B18.2.2.
Washers shall meet the requirements of ASTM F 436. Flat circular washers
shall be provided under all bolt heads and nuts.

2.4.2 Pipe Hangers
Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
sized to be supported.

2.4.3 Valves

2.4.3.1 Control Valve and Gate Valve
Manually operated sprinkler control valve and gate valve shall be outside
stem and yoke (0S&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825Db.

2.4.3.2 Check Valve
Check valve 2 inches and larger shall be listed in UL Bld Mat Dir or FM

P7825a and FM P7825b. Check valves 4 inches and larger shall be of the
swing type with flanged cast iron body and flanged inspection plate, shall
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have a clear waterway and shall meet the requirements of MSS SP-71, for
Type 3 or 4.

2.4.3.3 Hose Valve

Valve shall comply with UL 668 and shall have a minimum rating of 300 psi.
Valve ghall be non-rising stem, all bronze, 90 degree angle type, with
2-1/2 inch American National Standard Fire Hose Screw Thread (NH) male
outlet in accordance with NFPA 1963. Hose valve shall be provided with
2-1/2 to 1-1/2 inch reducer. Hose valves shall be equipped with lugged cap
with drip drain, cap gasket and chain. Valve finish shall be polished
brass.

2.5 ALARM CHECK VALVE ASSEMBLY

Assembly shall include an alarm check valve, standard trim piping, pressure
gauges, bypass, retarding chamber, testing valves, main drain, and other
components as required for a fully operational system.

2.6 WATERFLOW ALARM

Electrically operated, exterior-mounted, waterflow alarm bell shall be
provided and installed in accordance with NFPA 13. Waterflow alarm bell
shall be rated 24 VDC and shall be connected to the Fire Alarm Control
Panel (FACP) in accordance with Section 13851A FIRE DETECTION AND ALARM
SYSTEM, ADDRESSABLE.

2.7 ALARM INITIATING AND SUPERVISORY DEVICES
2.7.1 Sprinkler Waterflow Indicator Switch, Vane Type

Switch shall be vane type with a pipe saddle and cast aluminum housing.
The electro-mechanical device shall include a flexible, low-density
polyethylene paddle conforming to the inside diameter of the fire
protection pipe. The device shall sense water movements and be capable of
detecting a sustained flow of 10 gpm or greater. The device shall contain
a retard device set for 30 to 40 seconds to reduce the possibility of false
alarms caused by transient flow surges. The switch shall be tamper
resistant and contain two SPDT (Form C) contacts arranged to transfer upon
removal of the housing cover, and shall be equipped with a silicone rubber
gasket to assure positive water seal and a dustproof cover and gasket to
seal the mechanism from dirt and moisture.

2.7.2 Valve Supervisory (Tamper) Switch

Switch shall be suitable for mounting to the type of control valve to be

supervised open. The switch shall be tamper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon removal of the housing
cover or closure of the valve of more than two rotations of the valve stem.

2.8 FIRE DEPARTMENT CONNECTION

Fire department connection shall be projecting type with cast brass body,
matching wall escutcheon lettered "Auto Spkr" with a polished brass

finish. The connection shall have two inlets with individual self-closing
clappers, caps with drip drains and chains. Female inlets shall have 2-1/2
inch diameter American National Fire Hose Connection Screw Threads (NH) per
NFPA 1963.
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2.9 SPRINKLERS
Sprinklers with internal O-rings shall not be used. Sprinklers shall be
used in accordance with their listed coverage limitations. Temperature
classification shall be ordinary. Sprinklers in high heat areas including
attic spaces or in close proximity to unit heaters shall have temperature
classification in accordance with NFPA 13. Extended coverage sprinklers
shall not be used.

2.9.1 Concealed Sprinkler

Concealed sprinkler shall be chrome-plated quick-response type and shall
have a nominal 1/2 inch or 17/32 inch orifice.

2.9.2 Recessed Sprinkler

Upright sprinkler shall be chrome-plated quick response type and shall have
a nominal 1/2 inch or 17/32 inch orifice.

2.9.3 Flush Sprinkler

Flush sprinkler shall be chrome-plated quick-response type and shall have a
nominal 1/2 inch or 17/32 inch orifice.

2.9.4 Pendent Sprinkler
Pendent sprinkler shall be of the fusible strut or glass bulb type,
recessed quick-response type with nominal 1/2 inch orifice. Pendent
sprinklers shall have a polished chrome finish.

2.9.5 Upright Sprinkler

Upright sprinkler shall be brass quick-response type and shall have a
nominal 1/2 inch or 17/32 inch orifice.

2.9.6 Sidewall Sprinkler
Sidewall sprinkler shall have a nominal 1/2 inch orifice. Sidewall
sprinkler shall have a brass finish. Sidewall sprinkler shall be the
quick-response type.

2.9.7 Corrosion Resistant Sprinkler
Corrosion resistant sprinkler shall be the upright type installed in
locations as indicated. Corrosion resistant coatings shall be
factory-applied by the sprinkler manufacturer.

2.10 DISINFECTING MATERIALS

2.10.1 Liquid Chlorine
Liquid chlorine shall conform to AWWA B301.

2.10.2 Hypochlorites

Calcium hypochlorite and sodium hypochlorite shall conform to AWWA B300.
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2.11 ACCESSORIES
2.11.1 Sprinkler Cabinet

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable metal or plastic cabinet. Spare sprinklers shall be
representative of, and in proportion to, the number of each type and
temperature rating of the sprinklers installed. At least one wrench of
each type required shall be provided.

2.11.2 Pendent Sprinkler Escutcheon

Escutcheon shall be one-piece metallic type with a depth of less than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shall have a factory finish that matches the pendent sprinkler heads.

2.11.3 Pipe Escutcheon

Escutcheon shall be polished chromium-plated zinc alloy, or polished
chromium-plated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw.

2.11.4 Identification Sign

Valve identification sign shall be minimum 6 inches wide x 2 inches high
with enamel baked finish on minimum 18 gauge steel or 0.024 inch aluminum
with red letters on a white background or white letters on red background.
Wording of sign shall include, but not be limited to "main drain,"
"auxiliary drain," "inspector's test," "alarm test," "alarm line," and
similar wording as required to identify operational components.

2.12 FIRE HOSE REEL ASSEMBLY

Assembly shall include nozzle, fire hose, reel, 1-1/2 inch valve, and
bracket suitable for wall mounting. The assembly shall be semi-automatic
type complete with Underwriters clip which permits controlled one-man
operation whereby control valve can be opened, hose unreeled and clip
released by pulling on hose. Valve shall be non-rising stem, all bronze,
angle type with 1-1/2 inch American National Standard Fire Hose Screw
Thread (NH) male outlet in accordance with NFPA 1963. Reel shall be of
steel construction with red enamel finish and shall be equipped with (100)
feet of 1-1/2 inch rubber lined fire hose. Nozzle shall be of the
industrial combination fog-straight stream type with shutoff. Components of
the assembly shall be listed in UL Fire Prot Dir.

2.13 DOUBLE-CHECK VALVE BACKFLOW PREVENTION ASSEMBLY

Double-check backflow prevention assembly shall comply with ASSE 1015. The
assembly shall have a bronze, cast-iron or stainless steel body with
flanged ends. The assembly shall include pressure gauge test ports and
0S&Y shutoff valves on the inlet and outlet, 2-positive-seating check wvalve
for continuous pressure application, and four test cocks. Assemblies shall
be rated for working pressure of 150 psi The maximum pressure loss shall be
6 psi at a flow rate equal to the sprinkler water demand, at the location
of the assembly. A test port for a pressure gauge shall be provided both
upstream and downstream of the double check backflow prevention assembly
valves.
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PART 3 EXECUTION

3

.1 FIRE PROTECTION RELATED SUBMITTALS

The Fire Protection Specialist shall prepare a list of the submittals from
the Contract Submittal Register that relate to the successful installation
of the sprinkler systems(s). The submittals identified on this list shall
be accompanied by a letter of approval signed and dated by the Fire
Protection Specialist when submitted to the Government.

.2 INSTALLATION REQUIREMENTS

The installation shall be in accordance with the applicable provisions of
NFPA 13, NFPA 24 and publications referenced therein. Installation of
in-rack sprinklers shall comply with applicable provisions of NFPA 13.

.3 INSPECTION BY FIRE PROTECTION SPECIALIST

The Fire Protection Specialist shall inspect the sprinkler system
periodically during the installation to assure that the sprinkler system is
being provided and installed in accordance with the contract requirements.
The Fire Protection Specialist shall witness the preliminary and final
tests, and shall sign the test results. The Fire Protection Specialist,
after completion of the system inspections and a successful final test,
shall certify in writing that the system has been installed in accordance
with the contract requirements. Any discrepancy shall be brought to the
attention of the Contracting Officer in writing, no later than three
working days after the discrepancy is discovered.

.4 ABOVEGROUND PIPING INSTALLATION

4.1 Piping in Exposed Areas

Exposed piping shall be installed so as not to diminish exit access widths,
corridors or equipment access. Exposed horizontal piping, including drain
piping, shall be installed to provide maximum headroom.

4.2 Piping in Finished Areas

In areas with suspended or dropped ceilings and in areas with concealed
spaces above the ceiling, piping shall be concealed above ceilings. Piping
shall be inspected, tested and approved before being concealed. Risers and
similar vertical runs of piping in finished areas shall be concealed.

.4.3 Pendent Sprinklers

Drop nipples to pendent sprinklers shall consist of minimum 1 inch pipe
with a reducing coupling into which the sprinkler shall be threaded.
Hangers shall be provided on arm-overs to drop nipples supplying pendent
sprinklers when the arm-over exceeds 12 inches. Where sprinklers are
installed below suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniform depth
throughout the finished space. The outlet of the reducing coupling shall
not extend more than 1 inch below the underside of the ceiling. On pendent
sprinklers installed below suspended or dropped ceilings, the distance from
the sprinkler deflector to the underside of the ceiling shall not exceed 4
inches. Recessed pendent sprinklers shall be installed such that the
distance from the sprinkler deflector to the underside of the ceiling shall
not exceed the manufacturer's listed range and shall be of uniform depth
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throughout the finished area.
3.4.3.1 Pendent Sprinkler Locations

Pendent sprinklers in suspended ceilings shall be a minimum of 6 inches
from ceiling grid.

3.4.4 Upright Sprinklers

Riser nipples or "sprigs" to upright sprinklers shall contain no fittings
between the branch line tee and the reducing coupling at the sprinkler.
Riser nipples exceeding 30 inches in length shall be individually supported.

3.4.5 Pipe Joints

Pipe joints shall conform to NFPA 13, except as modified herein. Not more
than four threads shall show after joint is made up. Welded joints will be
permitted, only if welding operations are performed as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.

Flanged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manufacturer's latest published specification according to pipe material,
wall thickness and size. Grooved couplings, fittings and grooving tools
shall be products of the same manufacturer. For copper tubing, pipe and
groove dimensions shall comply with the tolerances specified by the
coupling manufacturer. The diameter of grooves made in the field shall be
measured using a "go/no-go" gauge, vernier or dial caliper, narrow-land
micrometer, or other method specifically approved by the coupling
manufacturer for the intended application. Groove width and dimension of
groove from end of pipe shall be measured and recorded for each change in
grooving tool setup to verify compliance with coupling manufacturer's
tolerances. Grooved joints shall not be used in concealed locations, such
as behind solid walls or ceilings, unless an access panel is shown on the
drawings for servicing or adjusting the joint.

3.4.6 Reducers

Reductions in pipe sizes shall be made with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permitted. When standard fittings of the required size are not
manufactured, single bushings of the face type will be permitted. Where
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
elbow fittings, in more than one outlet of a tee, in more than two outlets
of a cross, or where the reduction in size is less than 1/2 inch.

3.4.7 Pipe Penetrations

Cutting structural members for passage of pipes or for pipe-hanger
fastenings will not be permitted. Pipes that must penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided with
pipe sleeves. Each sleeve shall be Schedule 40 galvanized steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
required clearance between the pipe and the sleeve per NFPA 13. The space
between the sleeve and the pipe shall be firmly packed with mineral wool
insulation. Where pipes penetrate fire walls, fire partitions, or floors,
pipes shall be fire stopped in accordance with Section 07840A FIRESTOPPING.
In penetrations that are not fire-rated or not a floor penetration, the

SECTION 13930A Page 14



Relocate Environmental Testing Mission Aberdeen Proving Ground, MD
7 June 2004

space between the sleeve and the pipe shall be sealed at both ends with
plastic waterproof cement that will dry to a firm but pliable mass or with
a mechanically adjustable segmented elastomer seal.

3.4.8 Escutcheons

Escutcheons shall be provided for pipe penetration of ceilings and walls.
Escutcheons shall be securely fastened to the pipe at surfaces through
which piping passes.

3.4.9 Inspector's Test Connection

Unless otherwise indicated, test connection shall consist of 1 inch pipe
connected to the remote branch line; a test valve located approximately 7
feet above the floor; a smooth bore brass outlet equivalent to the smallest
orifice sprinkler used in the system; and a painted metal identification
sign affixed to the valve with the words "Inspector's Test." The discharge
orifice shall be located outside the building wall directed so as not to
cause damage to adjacent construction or landscaping during full flow
discharge.

3.4.10 Drains

Main drain piping shall be provided to discharge at a safe point outside
the building. Auxiliary drains shall be provided as required by NFPA 13.

3.4.11 Installation of Fire Department Connection

Connection shall be mounted on the exterior wall approximately 3 feet above
finished grade. The piping between the connection and the check valve
shall be provided with an automatic drip in accordance with NFPA 13 and
arranged to drain to the outside.

3.4.12 Identification Signs

Signs shall be affixed to each control valve, inspector test valve, main
drain, auxiliary drain, test valve, and similar valves as appropriate or as
required by NFPA 13. Hydraulic design data nameplates shall be permanently
affixed to each sprinkler riser as specified in NFPA 13.

3.5 ELECTRICAL WORK

Except as modified herein, electric equipment and wiring shall be in
accordance with Section 16415A ELECTRICAL WORK, INTERIOR. Alarm signal
wiring connected to the building fire alarm control system shall be in
accordance with Section 13851A FIRE DETECTION AND ALARM SYSTEM,
ADDRESSABLE. Wiring color code shall remain uniform throughout the system.

3.6 PIPE COLOR CODE MARKING

Color code marking of piping shall be as specified in Section 09900 PAINTS
AND COATINGS.

3.7 PRELIMINARY TESTS
The system, including the underground water mains, and the aboveground
piping and system components, shall be tested to assure that equipment and

components function as intended. The underground and aboveground interior
piping systems and attached appurtenances subjected to system working
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pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
completion of specified tests, the Contractor shall complete certificates
as specified in paragraph SUBMITTALS.

3.7.1 Aboveground Piping
3.7.1.1 Hydrostatic Testing

Aboveground piping shall be hydrostatically tested in accordance with NFPA
13 at not less than 200 psi or 50 psi in excess of maximum system operating
pressure and shall maintain that pressure without loss for 2 hours. There
shall be no drop in gauge pressure or visible leakage when the system is
subjected to the hydrostatic test. The test pressure shall be read from a
gauge located at the low elevation point of the system or portion being
tested.

3.7.1.2 Backflow Prevention Assembly Forward Flow Test

Each backflow prevention assembly shall be tested at system flow demand,
including all applicable hose streams, as specified in NFPA 13. The
Contractor shall provide all equipment and instruments necessary to conduct
a complete forward flow test, including2.5 inch diameter hoses, playpipe
nozzles, calibrated pressure gauges, and pitot tube gauge. The Contractor
shall provide all necessary supports to safely secure hoses and nozzles
during the test. At the system demand flow, the pressure readings and
pressure drop (friction) across the assembly shall be recorded. A metal
placard shall be provided on the backflow prevention assembly that lists
the pressure readings both upstream and downstream of the assembly, total
pressure drop, and the system test flow rate. The pressure drop shall be
compared to the manufacturer's data.

3.7.2 Testing of Alarm Devices

Each alarm switch shall be tested by flowing water through the inspector's
test connection. Each water-operated alarm devices shall be tested to
verify proper operation.

3.7.3 Main Drain Flow Test

Following flushing of the underground piping, a main drain test shall be
made to verify the adequacy of the water supply. Static and residual
pressures shall be recorded on the certificate specified in paragraph
SUBMITTALS. In addition, a main drain test shall be conducted each time
after a main control valve is shut and opened.

3.8 DISINFECTION

After all system components are installed and hydrostatic test(s) are
successfully completed, each portion of the sprinkler system to be
disinfected shall be thoroughly flushed with potable water until all
entrained dirt and other foreign materials have been removed before
introducing chlorinating material. Flushing shall be conducted by removing
the flushing fitting of the cross mains and of the grid branch lines, and
then back-flushing through the sprinkler main drains. The chlorinating
material shall be hypochlorites or liquid chlorine. Water chlorination
procedure shall be in accordance with AWWA C651 and AWWA C652. The
chlorinating material shall be fed into the sprinkler piping at a constant
rate of 50 parts per million (ppm). A properly adjusted hypochlorite
solution injected into the system with a hypochlorinator, or liquid
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chlorine injected into the system through a solution-fed chlorinator and
booster pump shall be used. Chlorination application shall continue until
the entire system if filled. The water shall remain in the system for a
minimum of 24 hours. Each valve in the system shall be opened and closed
several times to ensure its proper disinfection. Following the 24-hour
period, no less than 25 ppm chlorine residual shall remain in the system.
The system shall then be flushed with clean water until the residual
chlorine is reduced to less than one part per million. Samples of water in
disinfected containers for bacterial examination will be taken from several
system locations which are approved by the Contracting Officer. Samples
shall be tested for total coliform organisms (coliform bacteria, fecal
coliform, streptococcal, and other bacteria) in accordance with AWWA EWW.
The testing method shall be either the multiple-tube fermentation technique
or the membrane-filter technique. The disinfection shall be repeated until
tests indicate the absence of coliform organisms (zero mean coliform
density per 100 milliliters) in the samples for at least 2 full days. The
system will not be accepted until satisfactory bacteriological results have
been obtained. After successful completion, verify installation of all
sprinklers and plugs and pressure test the system.

3.9 FINAL ACCEPTANCE TEST

Final Acceptance Test shall begin only when the Preliminary Test Report has
been approved. The Fire Protection Specialist shall conduct the Final
Acceptance Test and shall provide a complete demonstration of the operation
of the system. This shall include operation of control valves and flowing
of inspector's test connections to verify operation of associated waterflow
alarm switches. After operation of control valves has been completed, the
main drain test shall be repeated to assure that control valves are in the
open position. In addition, the representative shall have available copies
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified
discrepancies have been corrected and test documentation is properly
completed and received. The Contractor shall submit the Final Acceptance
Test Report as specified in the Submittals paragraph.

3.10 ON-SITE TRAINING

The Fire Protection Specialist shall conduct a training course for
operating and maintenance personnel as designated by the Contracting
Officer. Training shall be provided for a period of 8 hours of normal
working time and shall start after the system is functionally complete but
prior to the Preliminary Tests and Final Acceptance Test. The On-Site
Training shall cover all of the items contained in the approved Operating
and Maintenance Instructions.

-- End of Section --
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SECTION 16710A

PREMISES DISTRIBUTION SYSTEM

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

EIA ANSI/TIA/EIA-568-B (2001) Commercial Building
Telecommunications Cabling Standard

EIA ANSI/TIA/EIA-568-B.2-1 (2002) Transmission Performance
Specifications for 4-pair 100 ohm Category
6 Cabling

EIA ANSI/TIA/EIA-569-A (2001) Commercial Building Standard for

Telecommunications Pathways and Spaces
EIA ANSI/TIA/EIA-606A (1993) Administration Standard for the
Telecommunications Infrastructure of

Commercial Buildings

EIA ANSI/TIA/EIA-607A (1994) Commercial Building
Grounding/Bonding Requirement Standard

EIA TIA/EIA-TSB-67 (1995) Transmission Performance
Specifications for Field Testing of
Unshielded Twisted-Pair Cabling Systems
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2002) National Electrical Code

1.2 SYSTEM DESCRIPTION
The premises distribution system shall consist of inside-plant horizontal,
riser, and backbone cables and connecting hardware to transport telephone
and data (including LAN) signals between equipment items in a building.
1.3 ENVIRONMENTAL REQUIREMENTS
Connecting hardware shall be rated for operation under ambient conditions
of 32 to 140 degrees F and in the range of 0 to 95 percent relative
humidity, noncondensing.
1.4 SUBMITTALS
Government approval is required for submittals with a "G" designation;

submittals not having a "G" designation are for information only or as
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otherwise designated. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government. The following shall be submitted in accordance with Section
01330 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings
Premises Distribution System; G

Detail drawings including a complete list of equipment and
material. Detail drawings shall contain complete wiring and
schematic diagrams and other details required to demonstrate that
the system has been coordinated and will function properly as a
system. Drawings shall include equipment rack details, elevation
drawings of telecommunications closet walls, outlet face plate
details for all outlet configurations, sizes and types of all
cables, conduits, and cable trays. Drawings shall show proposed
layout and anchorage of equipment and appurtenances, and equipment
relationship to other parts of the work including clearance for
maintenance and operation.

Installation; G

Record drawings for the installed wiring system infrastructure
per EIA ANSI/TIA/EIA-606A. The drawings shall show the location
of all cable terminations and location and routing of all
horizontal cables. The identifier for each termination and cable
shall appear on the drawings.

SD-03 Product Data
Record Keeping and Documentation; G

Documentation on cables and termination hardware in accordance
with EIA ANSI/TIA/EIA-606A.

Spare Parts;

Lists of spare parts, tools, and test equipment for each
different item of material and equipment specified, after approval
of detail drawings, not later than 2 months prior to the date of
beneficial occupancy. The data shall include a complete list of
parts and supplies, with current unit prices and source of supply,
and a list of spare parts recommended for stocking.

Manufacturer's Recommendations; G

Where installation procedures, or any part thereof, are required
to be in accordance with the recommendations of the manufacturer
of the material being installed, printed copies of these
recommendations, prior to installation shall be provided.
Installation of the item will not be allowed to proceed until the
recommendations are received and approved.

Test Plan; G
Test plan defining the tests required to ensure that the system

meets technical, operational and performance specifications, 30
days prior to the proposed test date. The test plan must be
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approved before the start of any testing. The test plan shall
identify the capabilities and functions to be tested, and include
detailed instructions for the setup and execution of each test and
procedures for evaluation and documentation of the results.

Qualifications; G
The qualifications of the Manufacturer, Contractor, and the

Installer to perform the work specified herein. This shall
include proof of the minimum qualifications specified herein.

SD-06 Test Reports

Test Reports;

Test reports in booklet form with witness signatures verifying
execution of tests. Test results will also be provided on 3-1/2
inch diskettes in ASCII format. Reports shall show the field
tests performed to verify compliance with the specified
performance criteria. Test reports shall include record of the
physical parameters verified during testing. Test reports shall
be submitted within 14 days after completion of testing.

SD-07 Certificates

Premises Distribution System;

Written certification that the premises distribution system
complies with the EIA ANSI/TIA/EIA-568-B.2-1, EIA
ANSI/TIA/EIA-569-A, and EIA ANSI/TIA/EIA-606A standards.

Materials and Equipment;

Where materials or equipment are specified to conform, be
constructed or tested to meet specific requirements, certification
that the items provided conform to such regquirements.
Certification by a nationally recognized testing laboratory that a
representative sample has been tested to meet the requirements, or
a published catalog specification statement to the effect that the
item meets the referenced standard, will be acceptable as evidence
that the item conforms. Compliance with these requirements does
not relieve the Contractor from compliance with other requirements
of the specifications.

Installers; G
The Contractor shall submit certification that all the

installers are factory certified to install and test the provided
products.

QUALIFICATIONS
Minimum Contractor Qualifications

All work under thig section shall be performed by and all equipment shall
be furnished and installed by a certified Telecommunications Contractor,
hereafter referred to as the Contractor. The Contractor shall have the
following qualifications in Telecommunications Systems installation:

SECTION 16710A Page 3



Relocate Environmental Testing Mission Aberdeen Proving Ground, MD
7 June 2004

a. Contractor shall have a minimum of 3 years experience in the
application, installation and testing of the specified systems and
equipment.

b. All supervisors and installers assigned to the installation of
this system or any of its components shall have factory
certification from each equipment manufacturer that they are
qualified to install and test the provided products.

c. All installers assigned to the installation of this system or any
of its components shall have a minimum of 3 years experience in
the installation of the specified copper and fiber optic cable and
components.

1.5.2 Minimum Manufacturer Qualifications

The equipment and hardware provided under this contract will be from
manufacturers that have a minimum of 3 years experience in producing the
types of systems and equipment specified.

1.6 DELIVERY AND STORAGE

Equipment delivered and placed in storage shall be stored with protection
from the weather, humidity and temperature variation, dirt and dust or
other contaminants.

1.7 OPERATION AND MAINTENANCE MANUALS

Commercial off the shelf manuals shall be furnished for operation,
installation, configuration, and maintenance for all products provided as a
part of the premises distribution system. Specification sheets for all
cable, connectors, and other equipment shall be provided.

1.8 RECORD KEEPING AND DOCUMENTATION
1.8.1 Cables

A record of all installed cable shall be provided in hard copy format and
on electronic media using Windows based computer cable management software
per EIA ANSI/TIA/EIA-606A. A licensed copy of the cable management
software including documentation, shall be provided. The cable records
shall include only the required data fields per EIA ANSI/TIA/EIA-606A.

1.8.2 Termination Hardware

A record of all installed patch panels and outlets shall be provided in
hard copy format and on electronic media using Windows based computer cable
management software per EIA ANSI/TIA/EIA-606A. A licensed copy of the
cable management software including documentation, shall be provided. The
hardware records shall include only the required data fields per EIA
ANSI/TIA/EIA-606A.

PART 2 PRODUCTS
2.1 MATERIALS AND EQUIPMENT
Materials and equipment shall be the standard products of a manufacturer

regularly engaged in the manufacture of the products and shall be the
manufacturer's latest standard design that has been in satisfactory use for
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at least 1 year prior to installation. Materials and equipment shall
conform to the respective publications and other requirements specified
below and to the applicable requirements of NFPA 70.

2.2 UNSHIELDED TWISTED PAIR CABLE SYSTEM

2.2.1 Horizontal Cable

Horizontal cable shall meet the requirements of EIA ANSI/TIA/EIA-568-B.2-1
for Category 6 for voice/telephone and Category 6 for data. Cable shall
be label-verified. Cable jacket shall be factory marked at regular
intervals indicating verifying organization and performance level. Cable
shall be rated CMG or CMP, as appropriate, per NFPA 70.

2.2.2 Connecting Hardware

Connecting and cross-connecting hardware shall be the same category as the
cable it serves. Hardware shall be in accordance with EIA
ANSI/TIA/EIA-568-B.

2.2.2.1 Telecommunications Outlets

Outlet assemblies used in the premises distribution system shall consist of
modular jacks assembled into both simplex and duplex outlet assemblies in
single or double gang covers as specified in this section. Wall and desk
outlet plates shall come equipped with two modular jacks, with the top or
left jack labeled "voice" and the bottom or right jack labeled "data".
Modular jacks shall be the same category as the cable they terminate and
shall meet the requirements of EIA ANSI/TIA/EIA-568-B and shall meet the
Link Test parameters as listed in EIA TIA/EIA-TSB-67 and supplemented by
EIA ANSI/TIA/EIA-568-B.2-1. Modular jack pin/pair configuration shall be
T568A or T568B per EIA ANSI/TIA/EIA-568-B. Modular jacks shall be keyed.
Faceplates shall be provided and shall be stainless steel. Jacks shall be
Category 6 for voice/telephone and Category 6 for data.

2.2.2.2 Patch Panels

Patch panels shall consist of eight-position modular jacks, with rear
mounted type 110 insulation displacement connectors, arranged in rows or
columns on 23 inch rack mounted panels. Jack pin/pair configuration shall
be T568A or T568B per EIA ANSI/TIA/EIA-568-B. Jacks shall be keyed.

Panels shall be provided with labeling space. The modular jacks shall
conform to the requirements of EIA ANSI/TIA/EIA-568-B, and shall be rated
for use with Category 6 cable in accordance with EIA ANSI/TIA/EIA-568-B.2-1
and shall meet the Link Test parameters as listed in EIA TIA/EIA-TSB-67 and
supplemented by EIA ANSI/TIA/EIA-568-B.2-1.

2.2.2.3 Patch Cords

Patch cords shall be cable assemblies consisting of flexible, twisted pair
stranded wire with eight-position plugs at each end. Cable shall be
label-verified. Cable jacket shall be factory marked at regular intervals
indicating verifying organization and performance level. Patch cords shall
be wired straight through; pin numbers shall be identical at each end and
shall be paired to match T568A or T568B patch panel jack wiring per EIA
ANSI/TIA/EIA-568-B. Patch cords shall be keyed. Patch cords shall be
factory assembled. Patch cords shall conform to the requirements of EIA
ANSI/TIA/EIA-568-B.2-1 for Category 6.
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2.2.2.4 Terminal Blocks

Terminal blocks shall be wall mounted wire termination units consisting of
insulation displacement connectors mounted in plastic blocks, frames or
housings. Blocks shall be type 110 which meet the requirements of EIA
ANSI/TIA/EIA-568-B, and shall be rated for use with Category 6 cable in
accordance with EIA ANSI/TIA/EIA-568-B.2-1 and shall meet the Link Test
parameters as listed in EIA TIA/EIA-TSB-67 and supplemented by EIA
ANSI/TIA/EIA-568-B.2-1. Blocks shall be mounted on standoffs and shall
include cable management hardware. Insulation displacement connectors
shall terminate 22 or 24 gauge solid copper wire as a minimum, and shall be
connected in pairs so that horizontal cable and connected jumper wires are
on separate connected terminals.

2.3 FIBER OPTIC CABLE SYSTEM
2.3.1 Connecting Hardware
2.3.1.1 Connectors

Connectors shall be SC type with ceramic ferrule material with a maximum
insertion loss of .5 dB. Connectors shall meet performance requirements of
EIA ANSI/TIA/EIA-568-B. Connectors shall be field installable. Connectors
shall utilize adhesive for fiber attachment to ferrule. Connectors shall
terminate fiber sizes as required for the service. Station cable
faceplates shall be provided and shall be ivory in color, stainless steel,
single gang, with double-sided female SC coupler. Mounting plates shall be
provided for system furniture and shall match the furniture system in color.

2.3.1.2 Patch Panels

Patch panels shall be a complete system of components by a single
manufacturer, and shall provide termination, splice storage, routing,
radius limiting, cable fastening, storage, and cross-connection. Patch
panels shall be 23 inch rack mounted panels. Patch panels shall provide
strain relief for cables. Panels shall be provided with labeling space.
Patch panel connectors and couplers shall be the same type and
configuration as used elsewhere in the system.

2.3.1.3 Patch Cords

Patch cords shall be cable assemblies consisting of flexible optical fiber
cable with connectors of the same type as used elsewhere in the system.
Optical fiber shall be the same type as used elsewhere in the system.
Patch cords shall be complete assemblies from manufacturer's standard
product lines.

2.4 EQUIPMENT RACKS
2.4.1 Floor Mounted Open Frame

Floor mounted equipment racks shall be welded steel relay racks with
uprights to mount equipment 23 inches wide. Uprights shall be 3 inch deep
channel, 1-1/4 inches wide, drilled and tapped 12-24 in a 1/2 inch pattern.
Racks shall be provided with a standard top crossmember, and predrilled
base plate to allow floor fastening. Open frame equipment racks shall be
7 feet in height and painted (manufacturer's standard finish/color). AC
outlets shall be provided as shown.
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4.2 Cable Guides

Cable guides shall be specifically manufactured for the purpose of routing
cables, wires and patch cords horizontally and vertically on 23 inch
equipment racks. Cable guides shall consist of ring or bracket-like
devices mounted on rack panels for horizontal use or individually mounted
for vertical use. Cable guides shall mount to racks by screws and/or nuts
and lockwashers.

PART 3 EXECUTION

3

.1 INSTALLATION

System components and appurtenances shall be installed in accordance with
NFPA 70, manufacturer's instructions and as shown. Necessary
interconnections, services, and adjustments required for a complete and
operable signal distribution system shall be provided. Components shall be
labeled in accordance with EIA ANSI/TIA/EIA-606A. Penetrations in
fire-rated construction shall be firestopped in accordance with Section
07840A FIRESTOPPING. Conduits, outlets and raceways shall be installed in
accordance with Section 16415A ELECTRICAL WORK, INTERIOR. Wiring shall be
installed in accordance with EIA ANSI/TIA/EIA-568-B and as specified in
Section 16415A ELECTRICAL WORK, INTERIOR. Wiring, and terminal blocks and
outlets shall be marked in accordance with EIA ANSI/TIA/EIA-606A. Cables
shall not be installed in the same cable tray, utility pole compartment, or
floor trench compartment with ac power cables. Cables not installed in
conduit or wireways shall be properly secured and neat in appearance and,
if installed in plenums or other spaces used for environmental air, shall
comply with NFPA 70 requirements for this type of installation.

1.1 Horizontal Distribution Cable

The rated cable pulling tension shall not be exceeded. Cable shall not be
stressed such that twisting, stretching or kinking occurs. Cable shall not
be spliced. Fiber optic cables shall be installed either in conduit or
through type cable trays to prevent microbending losses. Copper cable not
in a wireway shall be suspended a minimum of 8 inches above ceilings by
cable supports no greater than 60 inches apart. Cable shall not be run
through structural members or in contact with pipes, ducts, or other
potentially damaging items. Placement of cable parallel to power
conductors shall be avoided, if possible; a minimum separation of 12 inches
shall be maintained when such placement cannot be avoided. Cables shall be
terminated; no cable shall contain unterminated elements. Minimum bending
radius shall not be exceeded during installation or once installed. Cable
ties shall not be excessively tightened such that the transmission
characteristics of the cable are altered.

1.2 Telecommunications Outlets

.1.2.1 Faceplates

As a minimum each jack shall be labeled as to its function and a unique
number to identify cable link.

.1.2.2 Cables

Unshielded twisted pair and fiber optic cables shall have a minimum of 6
inches of slack cable loosely coiled into the telecommunications outlet
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boxes. Minimum manufacturers bend radius for each type of cable shall not
be exceeded.

3.1.2.3 Pull Cords

Pull cords shall be installed in all conduit serving telecommunications
outlets which do not initially have fiber optic cable installed.

3.1.3 Terminal Blocks

Terminal blocks shall be mounted in orderly rows and columns. Adequate
vertical and horizontal wire routing areas shall be provided between groups
of blocks. Industry standard wire routing guides shall be utilized.

3.1.4 Unshielded Twisted Pair Patch Panels

Patch panels shall be mounted in equipment racks with sufficient modular
jacks to accommodate the installed cable plant plus 10 percent spares.
Cable guides shall be provided above, below and between each panel.

3.1.5 Fiber Optic Patch Panels

Patch panels shall be mounted in equipment racks with sufficient ports to
accommodate the installed cable plant plus 10 percent spares. A slack loop
of fiber shall be provided within each panel. Loop shall be 3 feet in
length or provided as recommended by the manufacturer. The outer jacket of
each cable entering a patch panel shall be secured to the panel to prevent
movement of the fibers within the panel, using clamps or brackets
specifically manufactured for that purpose.

3.1.6 Equipment Racks

Open frame equipment racks shall be bolted to the floor or floor slab.
Cable guides shall be bolted or screwed to racks. Racks shall be installed
level. Ganged racks shall be bolted together. Ganged rack cabinets shall
have adjacent side panels removed. Wall mounted racks shall be secured to
the mounting surface to prevent fully loaded racks from separating from the
mounting surface.

3.1.7 Rack Mounted Equipment

Equipment to be rack mounted shall be securely fastened to racks by means
of the manufacturer's recommended fasteners.

3.1.8 Spare Parts

The Contractor shall provide spare parts data for each different item of
material and equipment specified, after approval of the related submittals
and not later than the start of the field tests.

3.2 TERMINATION

Cables and conductors shall sweep into termination areas; cables and
conductors shall not bend at right angles. Manufacturer's minimum bending
radius shall not be exceeded. When there are multiple system type drops to
individual workstations, relative position for each system shall be
maintained on each system termination block or patch panel.
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2.1 Unshielded Twisted Pair Cable

Each pair shall be terminated on appropriate outlets, terminal blocks or
patch panels. ©No cable shall be unterminated or contain unterminated
elements. Pairs shall remain twisted together to within the proper
distance from the termination as specified in EIA ANSI/TIA/EIA-568-B.
Conductors shall not be damaged when removing insulation. Wire insulation
shall not be damaged when removing outer jacket.

.2.2 Fiber Optic Cable

Each fiber shall have connectors installed. The pull strength between the
connector and the attached fiber shall be not less than 25 pounds. The
mated pair loss, without rotational optimization, shall not exceed 1.0 dB.
Fiber optic connectors shall be installed per EIA ANSI/TIA/EIA-568-B.

.3 GROUNDING

Signal distribution system ground shall be installed in the
telecommunications entrance facility and in each telecommunications closet
in accordance with EIA ANSI/TIA/EIA-607A and Section 16415A ELECTRICAL
WORK, INTERIOR. Equipment racks shall be connected to the electrical
safety ground.

.4 ADDITIONAL MATERIALS

The Contractor shall provide the following additional materials required
for facility startup.

a. 10 of each type outlet.

b. 10 of each type cover plate.

c. 1 of each type terminal block for each telecommunications closet.
d. 4 Patch cords of 10 feet for each telecommunications closet.

e. 1 Set of any and all special tools required to establish a cross
connect and to change and/or maintain a terminal block.

.5 ADMINISTRATION AND LABELING
.5.1 Labeling

.5.1.1 Labels

All labels shall be in accordance with EIA ANSI/TIA/EIA-606A.

.5.1.2 Cable

All cables will be labeled using color labels on both ends with encoded
identifiers per EIA ANSI/TIA/EIA-606A.

.5.1.3 Termination Hardware

All workstation outlets and patch panel connections will be labeled using
color coded labels with encoded identifiers per EIA ANSI/TIA/EIA-606A.
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.6 TESTING

Materials and documentation to be furnished under this specification are
subject to inspections and tests. All components shall be terminated prior
to testing. Equipment and systems will not be accepted until the required
inspections and tests have been made in accordance with the approved Test
Plan submitted by the Contractor, demonstrating that the signal
distribution system conforms to the specified requirements, and that the
required equipment, systems, and documentation have been provided. The
Contractor shall submit Test Reports as they are completed.

.6.1 Unshielded Twisted Pair Tests

All metallic cable pairs shall be tested for proper identification and
continuity. All opens, shorts, crosses, grounds, and reversals shall be
corrected. Correct color coding and termination of each pair shall be
verified in the communications closet and at the outlet. Horizontal wiring
shall be tested from and including the termination device in the
communications closet to and including the modular jack in each room.
Backbone wiring shall be tested end-to-end, including termination devices,
from terminal block to terminal block, in the respective communications
closets. These test shall be completed and all errors corrected before any
other tests are started.

.6.2 Category 6 Circuits

All category 6 circuits shall be tested using a test set that meets the
Class II accuracy requirements of EIA TIA/EIA-TSB-67 standard, including
the additional tests and test set accuracy requirements of EIA
ANSI/TIA/EIA-568-B.2-1. Testing shall use the Basic Link Test procedure of
EIA TIA/EIA-TSB-67, as supplemented by EIA ANSI/TIA/EIA-568-B.2-1. Cables
and connecting hardware which contain failed circuits shall be replaced and
retested to verify the standard is met.

.6.3 Fiber Optic Cable

Unless stated otherwise, tests shall be performed from both ends of each
circuit. Connectors shall be visually inspected for scratches, pits or
chips and shall be reterminated if any of these conditions exist. Each
circuit leg and complete circuit shall be tested for insertion loss at 850
and 1300 nm using a light source similar to that used for the intended
communications equipment. High-resolution optical time domain
reflectometer (OTDR) tests shall be performed from one end of each fiber.
Scale of the OTDR trace shall be such that the entire circuit appears over
a minimum of 80 percent of the X-axis.

-- End of Section --
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SECTION 16711A

TELEPHONE SYSTEM, OUTSIDE PLANT

PART 1 GENERAL

1.1 REFERENCES
The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI C62.61 (1993) Gas Tube Surge Arresters on Wire
Line Telephone Circuits

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 2239 (1999) Polyethylene (PE) Plastic Pipe
(SIDR-PR) Based on Controlled Inside
Diameter

ELECTRONIC INDUSTRIES ALLIANCE (EIA)

EIA TIA/EIA-455-81B (2000) FOTP-81 Compound Flow (Drip) Test
for Filled Fiber Optic Cable

EIA ANSI/EIA/TIA-455-30B (1991) FOTP-30 Frequency Domain
Measurement of Multimode Optical Fiber
Information Transmission Capacity

EIA ANSI/EIA/TIA-455-53A (1990) FOTP-53 Attenuation by Substitution
Measurement for Multimode Graded-Index
Optical Fibers or Fiber Assemblies Used in
Long Length Communications Systems

EIA ANSI/EIA/TIA-455-78A (1990; R 1998) FOTP-78 Spectual
Attenuation Cutback Measurement for Single
Mode Optical Fibers

EIA ANSI/TIA/EIA-568-A (1995; Addendum 3 1998) Commercial
Building Telecommunications Cabling
Standard

EIA ANSI/TIA/EIA-607A (1994) Commercial Building Grounding and

Bonding Requirements for Telecommunications
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
IEEE C2 (1997) National Electrical Safety Code
INSULATED CABLE ENGINEERS ASSOCIATION (ICEA)
ICEA S-85-625 (1996) Airecore, Polyolefin Insulated,

Copper Conductor Telecommunications Cable
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 70 (2002) National Electrical Code

U.S. DEPARTMENT OF AGRICULTURE (USDA)

RUS 345-50 (1979) Trunk Carrier Systems

RUS 345-65 (1985) Shield Bonding Connectors

RUS Bull 1751F-635 (1996) Aerial Plant Construction

RUS Bull 1751F-643 (1998) Underground Plant Design

RUS Bull 1753F-302 (1994) Outside Plant Housings and Serving

Area Interface Systems

RUS Bull 1753F-401 (1995) RUS Standard for Splicing Copper
and Fiber Optic Cables

RUS IP 344-2 (1999) List of Materials Accceptable for
Use on Telecommunications Systems of RUS
Borrowers

RUS Bull 1753F-201 (1976) Acceptance Tests and Measurements

of Telephone Plant
RUS REA Bull 1753F-207 (1994) Terminating (TIP) Cable

RUS REA Bull 1753F-208 (1993) Filled Telephone Cables with
Expanded Insulation

RUS REA Bull 1753F-601 (1994) REA Specification for Filled Fiber
Optic Cables

UNDERWRITERS LABORATORIES (UL)

UL 497 (1995; Rev Oct 1999) Protectors for Paired
Conductor Communication Circuits

1.2 SYSTEM DESCRIPTION

The outside plant system shall consist of all cable, conduit, manholes,
poles, etc. required to provide signal paths from the closest point of
presence to the new facility, including free standing frames or backboards,
terminating cables, lightning and surge protection modules at the entry
facility. The work consists of furnishing, installing, testing and making
operational a complete outside plant system for continuous use.

1.3 SUBMITTALS

Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are for information only. When
used, a designation following the "G" designation identifies the office
that will review the submittal for the Government. The following shall be
submitted in accordance with Section 01330 SUBMITTAL PROCEDURES:
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SD-02 Shop Drawings

Telephone System;
Installation;

Detail drawings, consisting of a complete list of equipment and
material, including manufacturer's descriptive and technical
literature, performance charts and curves, and catalog cuts.
Detail drawings shall also contain complete configuration
information, wiring diagrams and any other details required to
demonstrate that the cable system has been coordinated to support
the transmission systems identified in the specifications and
drawings. Drawings shall show proposed layout and anchorage of
equipment and appurtenances, and equipment relationship to other
parts of the work including clearance for maintenance and
operations.

Record Drawings; G

Record drawings for the installed wiring system showing the
actual location of all cable terminations, splices, routing, and
size and type of all cables. The identifier for each termination
and cable shall appear on the drawings. The drawings shall
include gauge and pair or fiber count for each cable, duct and
innerduct arrangement, or conductor assignment of outside plant,
and protector and connector block layout at the termination points
after installation.

SD-03 Product Data

Spare Parts;
Equipment;

A data list of recommended spare parts, tools, and test
equipment for each different item of material and equipment
specified prior to beneficial occupancy. The data shall include a
complete list of parts and supplies, with current unit prices and
source of supply.

Installation; G

Printed copies of the manufacturer's recommendations for the
material being installed, prior to installation. Installation of
the item will not be allowed to proceed where installation
procedures, or any part thereof, are required to be in accordance
with those recommendations until the recommendations are received
and approved.

Acceptance Tests; G

Test plans defining all tests required to ensure that the system
meets specified requirements. The test plans shall define
milestones for the tests, equipment, personnel, facilities, and
supplies required. The test plans shall identify the capabilities
and functions to be tested.

Cutover and Records; G

The cutover plan shall provide procedures and schedules for
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relocation of facility station numbers without interrupting
service to any active location.

SD-06 Test Reports
Acceptance Tests;

Test reports in booklet form showing all field tests performed,
upon completion and testing of the installed system. Measurements
shall be tabulated on a pair by pair or strand by strand basis.

SD-07 Certificates
Telephone System;

Proof that the items furnished under this section conform to the
specified requirements in FCC, ICEA, REA, RUS, ANSI, ASTM, NFPA,
EIA, or UL, where materials and equipment are so specified.

Qualifications; G

The qualifications of the manufacturer, splicer, and
installation supervisor as specified.

1.4 QUALIFICATIONS
1.4.1 Cable Installers

Installation shall be under the direct supervision of an individual with a
minimum of 3 years experience in the installation of the specified copper
and fiber optic cable and components.

1.4.2 Cable Splicing and Termination

All cable splicers shall have training in the proper techniques and have a
minimum of 3 years experience in splicing and terminating the specified

cables. Modular splices shall be performed by factory certified personnel
or under direct supervision of factory trained personnel for products used.

1.4.3 Manufacturers

The cable, equipment, and hardware provided shall be from manufacturers
that have a minimum of 3 years experience in producing the types of cable,
equipment, and hardware specified.

1.5 DELIVERY AND STORAGE
1.5.1 Cable Requirements-

All cable shall be shipped on reels. The diameter of the drum shall be
large enough to prevent damage to the cable during reeling and unreeling.
The reels shall be constructed to prevent damage during shipment and
handling. The outer end of the cable shall be securely fastened to the
reel head to prevent the cable from becoming loose in transit. The inner
end of the cable shall project into a slot in the side of the reel, or into
a housing on the inner slot of the drum, with sufficient length to make it
available for testing. The inner end shall be fastened to prevent the
cable from becoming loose during installation. End seals shall be applied
to each of the cables to prevent moisture from entering the cable. The
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reels with cable shall be suitable for outside storage conditions when the
temperature ranges from minus 40 to plus 148 degrees F, with relative
humidity from 0 to 100 percent.

1.5.2 Equipment

All equipment shall be stored with protection from the weather, humidity
and temperature variations, dirt and dust, or other contaminants, in
accordance with the manufacturer's requirements.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Materials and equipment shall be the standard products of a manufacturer
regularly engaged in the manufacture of such products and shall be the
manufacturer's latest standard design that has been in satisfactory use for
at least 2 years prior to bid opening. Each major component of equipment
shall have the manufacturer's name and type identified on the equipment.
All products supplied shall be specifically designed and manufactured for
use with outside plant communications systems. All items of the same class
of equipment shall be the products of a single manufacturer.

2.2 CABLE
2.2.1 Copper Conductor Cable
Copper conductor cable shall conform to the following:
2.2.1.1 Aerial
a. Lashed: RUS REA Bull 1753F-208.
b. Self Supporting: ICEA S-85-625.
2.2.2 Fiber Optic Cable
Fiber optic cable shall be specifically designed for outside use with tight
or loose buffer construction. The tight buffer optical fiber cable shall
consist of a central glass optical fiber surrounded by a soft intermediate
buffer to allow for thermal expansions and proper fitting of the secondary
buffer. The loose buffer optical fiber cable shall have the glass optical
fiber within a filled loose tube. All fiber optic cables used shall
conform to the requirements of RUS REA Bull 1753F-601 including any special
requirements made necessary by a specialized design..
2.2.2.1 Cable Cores
A central, nonmetallic core member shall be included to serve as a cable
core foundation to reduce strain on the fibers, but not to serve as a
pulling strength member.

2.2.2.2 Optical Fiber

Single-mode optical fibers shall be Class IV. Multi-mode optical fibers
shall be Class Ia.
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2.2.2.3 Shielding or Other Metallic Covering

A copper, copper alloy, or copper and steel laminate metallic covering or
shield shall be provided per RUS REA Bull 1753F-601.

2.2.2.4 Performance Requirements

The fiber optic cable shall comply with the specified mechanical
performance requirements while used in buried and underground duct
applications where the temperature varies from minus 5 to plus 140 degrees
F. Optical performance degradation shall be less than 5 percent of the
optical performance requirements in the temperature range of minus 5 to
plus 140 degrees F. The fiber optic cable shall not be damaged in storage
where the temperature may vary from minus 40 to plus 148 degrees F.

2.3 CLOSURES

2.3.1 Copper Conductor Closures

2.3.1.1 Aerial Closure
The aerial closure shall be free breathing and suitable for housing
straight and butt splices of non-pressurized communications cables. The
closure shall be constructed with ultraviolet resistant PVC.

2.3.2 Fiber Optic Closures

2.3.2.1 Fiber Optic Aerial
The aerial closure shall be free breathing and suitable for housing a
splice organizer of non-pressurized communications cables. The closure
shall be constructed with ultraviolet resistant PVC.

2.4 CABLE SPLICES AND ORGANIZERS

2.4.1 Copper Cable Splices
All cables greater than 25 pairs shall be spliced using modular splicing
connectors, which accommodate 25 pairs of conductors at a time. The
correct connector size shall be used to accommodate the wire gauge of the
cable to be spliced. The connectors used shall be listed in RUS IP 344-2.

2.4.2 Fiber Optic Cable Splices

Each fiber optic splice shall be physically protected by a splice kit. The
kit shall be specially designed for the splice.

2.4.3 Fiber Optic Splice Organizer

The splice organizer shall be suitable for housing fiber optic splices in a
neat and orderly fashion. The splice organizer shall allow for a minimum
of 3 feet of fiber for each fiber within the cable to be neatly stored
without kinks or twists. The splice organizer shall accommodate individual
strain relief for each splice. The splice organizer shall allow for future
maintenance or modification, without damage to the cable or splices. All
required splice organizer hardware, such as splice trays, protective glass
shelves, and shield bond connectors shall be provided in the organizer kit.
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.5 CABLE TERMINALS

.5.1 Pedestal-Type Cable Terminals

Pedestal-type cable terminals shall conform to RUS Bull 1753F-302.

.5.2 Cross-connect Cable Terminals

Cross-connect cable terminals shall be weatherproofed for outdoor use and
suitable for pole, pad, or stake mounting. The terminal shall be equipped
with mounting columns and distribution rings for jumper-wire routing. The
terminal shall be of aluminum or steel construction and ribbed for strength.

.6 DUCT

All duct products shall conform to RUS Bull 1751F-643.

.6.1 Duct/Conduit

Conduit shall be furnished as specified in Sections 16415 ELECTRICAL WORK,
INTERIOR and 16375 ELECTRICAL DISTRIBUTION SYSTEM, UNDERGROUND and as shown
on project drawings.

.6.2 Innerduct

Innerduct shall be SIDR 11.5 polyethylene plastic pipe conforming to ASTM D
2239.

.7 CONNECTOR BLOCKS

Connector blocks consisting of flame-retardant molded plastic fastened to a
metal mounting bar shall be provided to terminate the outside plant cable
as shown. The connector blocks shall be of 100-pair block size and
equipped with protection modules. The connector blocks shall be 24 gauge
stub type. The cable stubs shall be 100 pair and conform to RUS REA Bull
1753F-207.

.8 PROTECTOR MODULES

The protector modules shall be of the two-element gas tube type.
Protection modules shall be heavy duty, A>10 kA, B>400, C>65A where A is
the maximum single impulse discharge current, B is the impulse life and C
ig the AC discharge current per ANSI C62.61. The gas modules shall shunt
high voltage to ground, fail short, be equipped with an external spark gap
and heat coils, and shall comply with UL 497.

.9 FIBER-OPTIC TERMINATIONS

.9.1 Fiber Optic Connectors

All outside plant fiber strands shall be terminated in a SC type fiber
optic connector, with ceramic ferrule material and a maximum insertion loss
of 0.5 dB. Connectors shall meet performance standards of EIA
ANSI/TIA/EIA-568-A. If pre-connectorized cable assemblies or pigtails are
used, the connectors shall be terminated on a 10 foot length of
single-fiber cable. The single-fiber cable shall contain a buffered
optical fiber of the same type and specification as that used in the
multi-fiber cable.
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9.2 Fiber Optic Patch Panels

Patch panels shall be a complete system of components by a single
manufacturer, and shall provide termination, splice storage, routing,
radius limiting, cable fastening, storage, and cross-connection. Patch
panels shall be 23 inch rack mounted panels. Patch panels shall provide
strain relief for cables. Panels shall be provided with labeling space.
Patch panel connectors and couplers shall be the same type and
configuration as used elsewhere in the system.

.10 MISCELLANEOUS ITEMS

.10.1 Shield Connectors

Shield connectors shall make a stable, low-impedance electrical connection
between the shield of the communications cable and a conductor such as a
strap, bar, or wire. The connector shall be made of tin-plated tempered
brass. Shield bond connectors shall comply with RUS 345-65.

.10.2 Grounding Braid

Grounding braid shall provide low electrical impedance connections for
dependable shield bonding. The braid shall be made from flat tin-plated
copper.

.10.3 Warning Tape

Marking and locating tape shall be acid and alkali resistant polyethylene
film, 6 inches wide with a minimum strength of 1750 psi lengthwise and
1500 psi crosswise. The tape shall be manufactured with integral wires,
foil backing, or other means to enable detection by a metal detector when
the tape is buried up to 3 feet deep. The metallic core shall be encased
in a protective jacket or provided with other means to protect it from
corrosion and shall be specifically manufactured for marking and locating
underground utilities. The warning tape shall be orange in color and
continuously imprinted with the words "WARNING - COMMUNICATIONS CABLE
BELOW" at not more than 48 inch intervals.

PART 3 EXECUTION

3

.1 INSTALLATION

All system components and appurtenances shall be installed in accordance

with the manufacturer's instructions and as shown. All installation work
shall be done in accordance with the safety requirements set forth in the
general requirements of IEEE C2 and NFPA 70.

1.1 Cable Inspection and Repair

All cable and wire used in the construction of the project shall be handled
with care. Each reel shall be inspected for cuts, nicks or other damage.
All damage shall be repaired to the satisfaction of the Contracting
Officer. The reel wrap shall remain intact on the reel until the cable or
wire is ready to be placed.

1.2 Telephone Cable Bends

Telephone cable bends shall have a radius of not less than 10 times the
cable diameter.
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.1.3 Cable Pulling

For cable installed in ducts and conduit, a cable feeder guide shall be
used, between the cable reel and the face of the duct and conduit, to
protect the cable and guide it into the duct and conduit as it is paid off
the reel. As the cable is paid off the reel, it shall be inspected for
jacket defects. Precautions shall be taken during installation to prevent
the cable from being kinked or crushed. A pulling eye shall be attached to
the cable and used to pull the cable through the duct and conduit system.
Cable shall be hand fed and guided through each manhole. As the cable is
paid off the reel into the cable feeder guide, it shall be sufficiently
lubricated with a type of lubricant recommended by the cable manufacturer.
Where the cable is pulled through a manhole, additional lubricant shall be
applied at all intermediate manholes. Dynamometers or load-tension
instruments shall be used to ensure that the pulling line tension does not
exceed the installation tension value specified by the cable manufacturer.
The mechanical stress placed upon a cable during installation shall not
cause the cable to be twisted or stretched.

.1.4 Cable Bends

Telephone cable bends shall have a radius of not less than 10 times the
cable diameter. Only large radius sweeps shall be used in conduit runs and
shall not exceed a cumulative 90 degrees between manholes.

.1.5 Aerial Cable

Aerial cable installation shall be accomplished in accordance with the
requirements set forth in RUS Bull 1751F-635.

.1.6 Ducts

Duct systems shall be installed in accordance with Section 16375ELECTRICAL
DISTRIBUTION SYSTEM, UNDERGROUND.

.1.6.1 Innerduct Installation

Innerduct shall be pulled through duct system in continuous sections.
Splices, joints, couplings, or connections of any type will not be allowed
between manholes. Innerduct shall be plugged at both ends with
polyurethane foam duct seal; this material shall also be inserted between
the innerduct and the duct if cables are placed in the innerducts. Only
one cable shall be installed in a given innerduct. New unoccupied
innerducts shall be trimmed leaving 2 inches exposed.

.1.6.2 Pull Cord

Pull cords of 3/8 inch polypropylene shall be installed in all unused
ducts and inner-ducts with a minimum of 2 feet spare cord protruding from
each end.

1.7 Surge Protection

Except for fiber optic cable, all cables and conductors, which serve as
communication lines, shall have surge protection meeting the requirements
of RUS 345-50 installed at the entry facility.
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3.2 SPLICING

3.2.1 Copper Conductor Splices
Copper conductor cable splicing shall be accomplished in accordance with
RUS Bull 1753F-401. Modular splicing shall be used on all cables larger
than 25 pairs.

3.2.2 Fiber Optic Splices

Fiber optic splicing shall be in accordance with the manufacturer's
recommendation; each splice shall have a loss of less than 0.1 dB.

3.3 GROUNDING
Except where specifically indicated otherwise, all exposed non-current
carrying metallic parts of telephone equipment, cable sheaths, cable
splices, and terminals shall be grounded. Grounding shall be in accordance
with requirements of NFPA 70, Articles 800-33 and 800-40.

3.3.1 Ground Bars

3.3.1.1 Telecommunications Ground Bar (TGB)
Copper TGB shall be provided in accordance with EIA ANSI/TIA/EIA-607A in
each communications closet and room and each frame. The TGB shall be
connected to the TMGB in accordance with EIA ANSI/TIA/EIA-607A. Each TGB
shall be connected to the TMGB by the most direct route utilizing a copper
wire conductor with a total resistance of less than 0.01 ohms.

3.3.2 Incoming Outside Plant Cables

All incoming outside plant cable shields shall be bonded directly to the
TGB.

3.3.3 Cable Stubs
All shields of cable stubs shall be bonded to a TGB located on the frame.
3.3.4 Shields

The shields of all incoming cables shall not be bonded across the splice to
the cable stubs.

3.3.5 Protection Assemblies
The protector assemblies shall be mounted directly on the vertical frame
ironwork. The assemblies mounted on each vertical frame shall be connected
with a No. 6 AWG copper conductor to provide a low resistance path to the
TGB.

3.4 CUTOVER AND RECORDS

All necessary transfers and cutovers, shall be accomplished by the
Contractor.

3.5 ACCEPTANCE TESTS

The Contractor shall provide all personnel, equipment, instrumentation, and
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supplies necessary to perform all required testing. Notification of any
planned testing shall be given to the Contracting Officer at least 14 days
prior to any test; testing shall not proceed until after the Contractor has
received written Contracting Officer's approval of the test plans as
specified. The test plans shall define all the tests required to ensure
that the system meets technical, operational, and performance
specifications. The test plans shall define milestones for the tests,
equipment, personnel, facilities, and supplies required. The test plans
shall identify the capabilities and functions to be tested.

3.5.1 Copper Conductor Cable

The following acceptance tests shall be performed in accordance with RUS
Bull 1753F-201:

a. Shield continuity.
b. Conductor continuity.
c. Conductor insulation resistance.
d. Structural return loss.
e. Cable insertion loss and loss margin at carrier frequencies.
f. Shield ground for single jacketed cables.
g. DC loop resistance.
3.5.2 Fiber Optic Cable

Two optical tests shall be performed on all optical fibers: Optical Time
Domain Reflectometry (OTDR) Test, and Attenuation Test. In addition, a
Bandwidth Test shall be performed on all multi-mode optical fibers. These
tests shall be performed on the completed end-to-end spans which include
the near-end pre-connectorized single fiber cable assembly, outside plant
as specified, and the far-end pre-connectorized single fiber cable assembly.

3.5.2.1 OTDR Test

The OTDR test shall be used to determine the adequacy of the cable
installations by showing any irregularities, such as discontinuities,
micro-bendings, improper splices, for the cable span under test. Hard copy
fiber signature records shall be obtained from the OTDR for each fiber in
each span and shall be included in the test results. The OTDR test shall
be measured in both directions. A reference length of fiber, 3280 feet
minimum, used as the delay line shall be placed before the new end
connector and after the far end patch panel connectors for inspection of
connector signature. The OTDR test shall be conducted in accordance with
EIA TIA/EIA-455-81B for single-mode fiber and EIA ANSI/EIA/TIA-455-78A for
multi-mode fiber. Splice losses shall not exceed 0.1db. Attenuation
losses shall not exceed 0.5 db/km at 1310 nm and 1550 nm for single-mode
fiber. Attenuation losses shall not exceed 5.0 db/km at 850 nm and 1.5
db/km at 1300 nm for multi-mode fiber.

3.5.2.2 Attenuation Test

End-to-end attenuation measurements shall be made on all fibers, in both
directions, using an 850 nanometer light source at one end and the optical
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power meter on the other end to verify that the cable system attenuation
requirements are met. The measurement method shall be in accordance with
EIA ANSI/EIA/TIA-455-53A.

3.5.2.3 Bandwidth Test
The end-to-end bandwidth of all multi-mode fiber span links shall be
measured by the frequency domain method. The bandwidth shall be measured
in both directions on all fibers. The bandwidth measurements shall be in
accordance with EIA ANSI/EIA/TIA-455-30B.

-- End of Section --
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